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Every  practitioner  of  medicine  and  surgery  is  deeply  interested  in 
the  treatment  of  disease  by  medicines  and  remedial  measures  which 
do  not  depend  upon  drugs  for  their  effects.  At  no  time  in  the  history 
of  the  medical  art  has  this  interest  been  keener  than  it  is  today.  Still 
face  to  face  with  many  problems  that  called  forth  the  best  efforts  of  our 
predecessors,  we  are  also  called  upon  to  meet  additional  conditions  laid 
bare  by  the  advances  in  medical  science,  all  departments  of  which, 
even  if  remote  from  bedside  practice,  nevertheless  have  as  their  chief 
reason  for  existence  the  hope  that  our  measures  for  the  cure  or  alleviation 
of  disease  may  be  improved.  Heretofore  the  means  in  our  hands  to 
this  end  consisted  solely  in  drugs,  in  climate,  in  hydrotherapy  and 
electrotherapy,  but  within  the  last  fifteen  oi’  twenty  years  the  wide  and 
fruitful  fields  of  therapeutics  covered  by  serum  therapy,  and  so-called 
vaccine  therapy,  have  been  developed  with  a far  greater  approach 
to  specific  treatment  than  we  ever  possessed  before.  During  the  time 
that  these  advances  have  been  made  the  pharmacologist,  the  chemist, 
and  the  pharmacist  have  enriched  the'  materia  medica  list,  with  the 
result  that  remedies  are  better  understood,  new  ones  of  inestimable 
value  have  been  evolved,  and  all  of  them  placed  in  our  hands  in  a form 
in  which  they  can  be  readily  employed. 

The  appearance  of  a work  which  places  in  the  hands  of  the  physician 
a conipetent  summary  of  all  these  advances  is  therefore  timely,  and  the 
specialist  and  general  surgeon  may  well  scan  its  pages  not  only  for  facts 
which  are  directly  connected  with  their  particular  lines  of  work,  but  also 
because  he  who  treats  his  patients  skilfully,  in  so  far  as  their  general 
condition  is  concerned,  is  he  who  wins  success. 

As  one  who  has  devoted  many  years  to  the  study  of  therapeutics, 

1 may  not  be  out  of  place  for  the  editor  of  these  volumes  to  say  a few 
words  about  the  subject  of  therapeutics  as  it  exists  today,  because  it 
would  seem  that  we  are  passing  through  a period  in  which,  notwith- 
standing our  wonderful  advances,  there  still  exist  those  who  for  lack 
o now  e ge  not  rarely  endeavor  to  ridicule  the  procedures  which  are 
Often  resorted  to  by  competent  and  experienced  men.  Their  tendency 
IS  to  throw  doubt  upon  any  method  which  fails  to  stand  before  what 
scientific  facts,  meaning  by  scientific  facts  laboratory 
file,  fh®  f^fct  that  even  if  the  explanation  given  as  to 

tbp  V ^ ^ remedy  does  good  is  wrong,  this  in  no  way  impairs 

^ f ^ statement  that  it  does  good.  Such  critics  do  good  in 

nnrl  K fiont  the  need  of  rational  processes  in  treatment, 

L Lv  practitioner  to  hesitate  and  think  before 

p cee  s o t le  use  of  a remedy  on  hearsay  or  the  advice  of  some 
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one  else.  They  often  do  harm  in  'IZ 
doing  their  best  with  the  knowledge  i,tic.  they 

clinical  experience  has  given  them,  and  although  this  faith  is 

take  away  faith  and  give  nothing  P'‘  and  hundreds  of 

often  founded  upon  years  ol  careful  bedside  expelience  a 

tests  made  under  '““f ' well-balanced  physician 

Bnlliant  as  the  advances  ’ ...  clinical  con- 

recognizes  that  the  fields  yet  until  e c _ Yet  there 

ditions  which  are  not  suscephb  e a y bedside  experience, 

are  men  with  laboratory  traini  S’  ^ because  the 

who  would  have  us  refuse  to  tiespc  ^„__„„Upfi  scientific  laboratory 

means  we  have  at  hand  IW^said  where  would  England  be 

facts.  As  Sir  Clifford  Allbutt  has  out  nL  areas 

if  her  expansion  had  waited  unti  ca^^  J Xoad.  The  whole  progres.s 
before  pioneers  were_  allowed  advances  of  the  pioneer  and 

of  human  knowledge  is  characteiize  j^tl^^^  g^^ientist  to  place  the  results 
explorer,  and  after  him  has  coi  Medicine  remains  m 

where  they  should  be.  ,ate^  which  must  be  met 

part  unexplored  there  will  lema  ^ sickness 

by  empiricism,  and  as  long  as  nu’n  ^active  powders  to  disease 

ly  individually  as  to  (.e  delit -ith  without  the 

and  drugs  there  will  be  ^ other  words,  to  quote 

accuracy  given  us  by  the  ^ ^ physician  at  the  bedside  must 

Sir  Clifford’s  simile  agam,  m ^ Jg/  tp  must  follow  the  scien- 

ever  be  the  leader  or  prime  factoi  i P . reasons  for  the  pro- 

tific  laboratory  investigator  w ^ ^ riseful.  Rare  exceptions 

cedures  which  his  practical  bs  general  truth.  _ If,  there- 
to this  rule  do  not  negative  i , P estimator  leads  him  to  the 

L,  the  knowledge  of  h 

belief  that  a given  „„|ver,sal  approval,  not  to  marshal 

finds  that  the  procedure  ™ W'  wrong,  but  to  bend  bis  energies 
what  tacts  he  has  to  prove  ‘1®  ^ ^ us,  whereby  the  resull^s 

to  discover  the  facts  os  yet  “’Jf"?"  ' ,„ve  how  it  does  good, 

are  produced.  In  other  wolds,  it  s eolleague  is  in  error,  lire 

and  not  his  function  to  try  to  who,  like  Ehrlich,  will 

build  up  our  resources,  ami  not  observation. 

ns  that  which  we  have  obtauied  adjusting  his  do.ses  o the 
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which  we  desire.  The  variation  from  the  normal  in  tlie  body  affected 
by  disease  may  completely  reverse  the  known  effect  of  a drug  upon  a 
healthy  organism.  A host  of  illustrations  might  be  cited,  but  a few  suffice. 
Nearly  all  of  our  knowledge  of  the  so-called  physiological  eflects  of 
alcohol  is  that  obtained  by  investigations  of  its  effects  on  healthy  animals 
or  men.  In  the  healthy  oiganism  the  alcohol  must  be  burnt  up  in 
addition  to  the  ordinary  processes  of  oxidation;  whereas,  in  the  febrile 
patient  it  is  not  only  more  readily  burnt  up,  but  by  its  oxidation  it  pro- 
tects the  tissues  of  the  patient.  Another  instance  is  the  extraordinary 
impairment  of  the  value  of  digitalis  by  the  presence  of  fever.  Still 
anothei  is  the  immunity  to  chloroform  possessed  by  parturient  women. 
Other  instances  are  the  tolerance  of  iodides  by  syphilitics  and  of  opium 
by  those  in  pain. 

There  can  be  no  doubt  that  oftentimes  remedies  gain  a reputation 
that  they  do  not  deserve  chiefly  because  of  coincidence  of  improvement 
with  theii  administration,  when  in  reality  there  is  no  relationship  of 
cause  and  effect,  or  because  the  imagination  of  the  physician,  or  of 
the  patient,  plays  a role  which  in  the  case  of  the  former  should  be  con- 
trolled, but  which  in  the  patient  is  certainly  advantageous.  In  either 
event  a remedy  may  seem  beneficial  when  really  inert.  But  these  errors 
are  rarely  harmful,  and  a great  number  of  remedies  have  stood  the 
test  and  have  proved  themselves  of  positive  value,  even  if  their  effects 
are  inexplicable.  In  many  instances  the  advance  of  scientific  knowl- 
edge  has  discovered  how  they  do  good  many  years  after  thousands 
of  lives  have  been  saved  by  their  use,  as  with  quinine,  for  example,  or 
with  digitalis,  the  so-called  physiological  action  of  which  w'as  at  first 
thought  to  be  quite  the  reverse  of  what  we  know  it  to  be  today.  It  is 
the  duty  of  the  physician,  therefore,  to  resort  to  all  measures  proved 
use  u y ong  expeiience  unless  it  can  be  proved  that  they  possess  power 
tor  harm.  At  the  same  time  that  it  is  the  duty  of  the  pharmacologist 
to  be  a constructive  agent,  so  is  it  also  the  duty  of  the  bedside  physician 
to  be  continually  on  the  alert  to  improve  his  methods,  to  analyze  his 
practice,  to  improve  his  mental  processes,  and  to  avoid  giving  a remedy 
by  rule  of  thumb  or  because  someone  else  has  done  so.  lie  should  be 
constantly  on  the  lookout  to  discover  Avhy  a remedy  does  good,  and  not 
le  content  with  the  result  alone,  since  by  this  means  he  acts  by  reason  and 
not  by  slavish  example.  To  put  it  briefly,  the  attitude  of  the  competent 
medical  man  of  today  must  be  that  of  clinical  investigator,  who  welcomes 
m^ery  gam  m knowledge  as  an  additional  aid  in  his  efforts  to  do  good. 
He  must  hold  fast  to  that  which  is  good,  being  careful  that  what  he  holds 
must  ever  be  controlled  in  his  practice  by  the  fact 
floor  ^ le^'tmg  a patient,  not  a disease,  a patient  whose  powers  of 
flir  a malady  are  marvellous,  with  an  organism  that  is  to  be 

so  onrf  1^'^st  of  all,  let  him  be 
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GENERAL  CONSIDERATIONS 


MODERN  PHARMACOLOGY  AND  ITS  BEARING 
ON  PRACTICAL  THERAPEUTICS 

By  HOEATIO  C.  WOOD,  Jr.,  M.D. 


THE  VALUE  AND  LIMITATIONS  OF  PHARMACODYNAMICS 

Rational  efforts  at  the  relief  of  diseased  conditions  may  be  based 
upon  their  etiology,  pathology,  or  symptomatology.  The  most  logical 
and  the  most  successful  treatment  is  one  which  will  eliminate  the  cause 
of  the  disease.  Quinine,  by  destroying  the  plasmodium  in  the  blood, 
renders  any  further  medication  unnecessary  in  a large  proportion  of 
cases  of  malarial  fever;  or  the  removal,  by  surgical  measures,  of  an  in- 
flamed appendix  abruptly  sets  aside  the  pain  and  the  fever  which  were 
evidences  of  an  inflammatory  process  in  the  body.  The  therapeutist, 
therefore,  should  always  endeavor  to  find  the  underlying  cause  of  the 
symptorus  which  are  presented  in  the  case  before  him. 

To  give  a name  to  the  symptom  complex  presented  is  no  diagnosis,  at 
least  from  the  viewpoint  of  the  therapeutist.  It  is  necessary  that  the 
clinician  bear  in  mind  the  pathological  changes  in  the  organ  which 
give  rise  to  the  symptoms,  and  then  search  for  the  cause  which  gave  rise 
to  the  lesion.  For  instance,  let  us  imagine  a patient  with  a paralytic  con- 
dition of  the  extensor  muscles  of  the  foot.  As  possible  causes  of  this 
sjmiptom  the  physician  considers  lesions  in  the  brain,  the  spinal  cord, 
e perip  leral  nerves,  or  the  muscles  themselves.  One  after  another  of 
lese  causes  are  excluded,  until  the  pathologic  condition  is  diagnosed,  let 
us  say,  to  be  a neuritis.  For  successful  treatment  of  this  condition, 
ftowever,  it  is  requisite  that  the  cause  of  the  changes  in  the  nerve  be  dis- 
XU-  ^ treatment  will  evidently  be  very  different  according  to 
e ler  is  neuritis  is  the  result  of  chronic  lead-poisoning,  chronic 
arsenical  poisoning,  traumatism,  or  any  of  the  other  causes  which  may 
oring  about  inflammation  in  a nerve-trunk. 

Knffl  however,  in  many  cases  the  origin  of  the  disease  may 

e le  most  careful  and  skilful  diagnosticians,  and  in  other  instances 
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the  cause,  even  although  discoverable,  may  be  beyond  the  power  of 
chemical  or  mechanical  agents  to  effect.  Thus,  we  may  know  tha  dy.s- 
pnea  and  edema  are  due  to  lesions  of  the  valves  of  the  heart,  but  we  know 
of  no  way  to  repair  the  torn  valve.  In  such  cases  we  may  rationally 
attempt  to  antagonize  the  results  of  the  pathological  lesions ; for  instance, 
in  endocarditis  we  have  for  our  object  to  increase  the  functional  power 
of  the  heart  muscle,  so  that,  despite  the  disadvantages  imder  which  it 
labors,  it  may  still  be  able  to  fulfil  the  necessities  of  he  circulation. 

To  take  another  example,  suppose  the  kidneys  are  diseased  and  not  prop- 
erly eliminating  the  waste-products  of  the  body,  we  may  try  either  to  in- 
crease the  actfvity  of  the'r-emaining  healthy  kidney  ^Tuct^e  to  such 
an  extent  that  it  may  carry  on  the  whole  excre  ory  function  of  d e 
organ,  or  to  relieve  the  kidney  by  stimulating  the  other  channels  of  eh 
nation  through  the  use  of  sudorifics  or  cathartics. 

At  times  however,  either  owing  to  our  ignorance  of  the  real  patho 

etiological  factor  may  be  reached  with 

than  their  causes.  It  there  is  circuiai  g eliminate 

of  bacterial  origin  or  inorganic  m i s n , ^ 

the  toxic  agent  as  rapidly  the  poison,  so 

=“wbich  or,os  of  the 

’’“'‘^though  a large  number  of  facts,  many  of  dmm 

in  the  devdopmeidt  of  the  science  P of  our  knowledge, 

servations  made  in  of  h has  cmneand  must  continue 

as  well  as  all  hope  for  the 

to  come  through  ° the  number  of  valuable  remedies 

of  this  statement  is  seen,  T • f^-oni  the  laboratory,  in  the 

which  have  been  introduced  ° j;,';'  „f  ,,„1  value  which  a 

half  century  of  its  existence,  o,f,,s.  (Emitting  references 

thousand  years  of  bedside  expeue  tlic  advantages  the 

to  mere  pharmaceutical  progi  . ■ , • ‘ thev  arc  derived,  and  con- 

alkaloids  offer  over  the  crude  drugs  f.  -,tpor  in  crude  or  pure 

sidering  only  *11^011  discovered  through  animal  cx]icrimcnta- 

form,  until  their  value  had  Ixen  di.  • nitroglvccrine.strophan- 

tion,  the  list  inchulessnchageiff^^^^^^^  the 

thus,  hyoscine,  physostigma,  thloial  hjUu  , l 
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Other  somnifacients,  salicylic  acid  and  its  salts,  acetanilid  and  the  other 
coal-tar  antipyretics,  theobromine,  theophylline,  suprarenal  capsules, 
practically  all  the  antiseptics,  the  antitoxins,  eucaine  and  the  other  local 
anesthetics,  etc.  Besides  these  substances,  the  first  suggestion  for  the  use 
of  which  in  clinical  therapeusis  we  owe  to  the  laboratory  investigator, 
there  are  a number  of  other  substances  whose  range  of  utility  has  been 
so  greatly  modified,  or  extended  through  animal  experimentation,  that 
they  might  well  be  included  in  this  list.  For  instance,  digitalis  sixty 
years  ago  was  ranked  as  a cardiac  sedative,  and  used  in  conditions  of 
excited  circulation;  that  clinicians  have  come  to  regard  it  as  a stimulant 
to  the  heart  is  due  solely  to  the  pharmacological  researches  of  such  men 
as  Traube  and  Brunton;  likewise  an  entirely  new  field  of  usefulness  for 
ergot,  although  its  utility  as  a stimulant  of  the  uterus  had  long  been 
known  through  clinical  experience,  was  opened  through  the  experiments 
of  Holmes,  who  first  demonstrated  its  power  to  contract  blood-vessels. 

In  view  of  the  increasing  reliance  which  is  being  placed  upon  labora- 
tory experimentation,  as  the  doorway  through  which  drugs  must  enter 
clinical  medicine,  it  becomes  a matter  of  vital  moment  to  the  practitioner 
to  know  how  far  conclusions  concerning  the  action  of  chemical  agents, 
drawn  from  studies  upon  healthy  lower  animals,  hold  true  in  diseased 
conditions  of  the  human  being.  There  are  evidently  two  distinct  divi- 
sions to  this  question : first,  is  the  action  of  drugs  the  same  upon  man  as 
upon  the  lower  animals  ? and,  second,  is  the  action  of  drugs  the  same 
in  disease  as  in  health  ? 

AVliile  it  is,  of  course,  indisputable  that  drugs  do  not  always  cause  the 
same  symptoms  in  animals  of  different  species,  yet,  after  all,  the  difference 
in  symptoms  does  not  prove  that  physiological  effects  of  the  drug  in  the  two 
animals  are  not  identical.  Thus  atropine  causes  a great  increase  in  the 
pulse-rate  in  the  dog,  but  has  comparatively  little  influence  on  the  pulse- 
rate  in  the  rabbit;  but  in  each  instance  the  pneumogastric  nerve  has  been 
paralyzed.  In  the  rabbit,  paralysis  of  the  vagus  does  not  affect  the  pulse- 
rate;  in  the  dog,  it  produces  a great  increase  in  the  pulse-rate;  hence,  al- 
though the  action  of  the  drug  in  both  animals  is  the  same,  the  symptoms 
which  it  causes  are  different.  Similarly,  we  find  that  those  remedies 
which  affect  the  higher  intellectual  centres,  such  as  morphine,  act  rela- 
tively more  violently  upon  man,  because  of  the  superior  development  of 
his  cerebrum,  than  they  do  upon  the  lower  animals.  But  studies  in 
comparative  physiology  have  enlightened  us  concerning  the  differences 
in  most  of  the  vital  functions  between  man  and  various  members  of  the 
animal  kingdom,  so  we  can  make  proper  allowances  for  these  variations, 
and  the  careful  pharmacologist  is  able  to  draw  conclusions,  from  labora- 
tory experimentation,  which  will  hold  true  almost  without  exception  for 
the  human  animal. 

On  the  other  hand,  diseased  conditions  may  so  affect  the  functional 
capacity  of  the  body  that  the  response  to  chemical  agents  may  depart 
WK  e y from  that  of  health.  I his  difference  in  the  susceptibility  of  dis- 
eased and  normal  organs  is  well  illustrated  in  the  case  of  (he  antipyretic 
group.  These  drugs  in  moderate  doses  produce  practically  no  change  in 
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the  bodily  temperature  in  healthy  individuals,  and  yet  in  febrile  condi- 
t ons  at  times  produce  so  profound  a disturbance  of  the  thermogenic 
as  to  lead  to  serious  'eollapse.  A number  of  s.nnlar  examples  o 
various  morbid  conditions,  which  experience  has  shown  us  modify  t c 
action  of  therapeutic  agents  might  be  cited,  but  as  yet  wc  have  "" 

quired  a sufflcirait  amount  of  data  to  permit  any  systematization  of  Uis 

S owlcdgc,  so  that  new  conclusions  concerning  the  *erapeu  ,c  value 
drugs  generally  need  to  be  confirmed  by  chn.cal  experience  before  they 

can  be  finally  accepted. 

relations  of  chemical  structure  to  biological  effects 

C • . not  merely  in  the  collection  of  facts,  but  essentially 

. of  fS^^  While  the  effects  of  certain  drugs  on 

atize  known  facts  of  drug  , in  its  infancy  Two  distinct 

may,  therefore,  be  regarded  wdrich  we 

tendencies  may  be  noted  i,,,^;n1oSral  These  while  distinct,  are 

niLt“ltweenchemicalcomp^^^ 

• Up  f-  tirat  thouP’lit  seem  a matter  of  interest  o y 

ing  physician,— and  I ani^^^  understanding  of  the  basic 

IS  well-nigh  impossible  _ assistance.  To  attempt  to  remember 

principles  of  the  science  is  o g pharmacology  as  isolated  from  each 
all  the  clinically  important  . P ,i  ' a disciple  of  Confucius.  It 

other,  is  a feat  of  mental  gymnas  i . ^ ^ science  is  so  much  more 

is  not  merely  that  the  practica  app  ^ ]^ut  the  number  of 

successful  if  die  basic  Xe,  are  greatly  reduced.  The 

facts  which  It  IS  |;'ec^sary  fundamental  laws  of  phar- 

degree  to  which  a know  g illustrated  by  a reference  to  the 

macology  simplifms  150  recognized  by  the  Phan^- 

morganic  salts.  Of  these  me  ^p^ury  as  given  beloM , 

copoeia,  but  if  we  classify  them  ac  ^ substances  as 

wi^  have  to  toKlay  by  syu- 

opposed  to  the  150.  Again,  ther  c ^^.^.^juc  compounds,  many  of 

thetic  chemists  an  immense  ^ profe  Jon  aecompanied 

which  arc  brought  to  the  attent  relation  of 

with  statements  winch  one  who  ^ of  this  branch 

structure  to  action  »>!'’>'■  \ the  physician  would  have  saved  many  a 

of  pharmacology  on  the  part  ot  t ^ ^^^^uicd  to  failure, 

patient  from  experiments  which  answered  before  we 

The  great  fundamental  qucstio  , j q of  the  relation 

can  bop?  to  be  able  to  --PJ^  ^d"^p^  "'hat 

between  structure  and  action,  is  how  do  cling  i 
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are  the  nature  of  the  changes  in  the  body  produced  by  chemical  agents 
which  lead  to  the  alterations  in  functions  ? A few  years  ago  this  question 
would  have  been  almost  unhesitatingly  answered  by  saying  that  they  were 
chemical.  The  common  concept  of  the  action  of  a drug  was  that  it  formed 
a chemical  union  with  the  protoplasm  of  the  cell,  and  that  this  new  form 
of  protoplasm  was  endowed  with  properties  more  or  less  at  variance  with 
those  of  the  original  cell.  But  to-day  this  theory  is  being  strongly  dis- 
puted, at  least  as  being  universally  applicable.  For  instance,  Meyer  has 
shown  that  the  narcotic  drugs  have  in  common  the  physical  property 
that  they  are  more  soluble  in  fatty  menstrua  than  in  watery,  and  that, 
therefore,  they  will  be  readily  taken  up  by  the  lipoids  of  the  nervous  sys- 
tem from  the  blood.  Curd  conceives  of  the  action  of  the  narcotics  as 
not  chemical,  but  physical.  His  theory  is  that,  after  one  of  these  sub- 
stances enters  into  the  cell-contents,  it  does  not  form  a chemical  union 
with  the  protoplasm,  but  infiltrates  itself  into  the  protoplasm  amongst 
the  granules,  the  organelles,  and  the  nucleus,  in  such  a manner  that  the 
different  parts  of  the  cell  are  surrounded  by  the  hydrocarbon,  and,  be- 
coming isolated,  lose  their  contact  with  each  other.  ” ^ 


Although  at  present  we  are  uable  to  state  positively  what  are  the 
nature  of  the  changes  in  the  cells  caused  by  drugs,  it  is  probable  that  they 
are  not  all  of  one  kind  some  may  be  physical  and  some  chemical.  Many 
of  the  observed  phenomena,  especially  as  concerns  the  organic  com- 
pounds, can  be  most  easily  explained  by  a theory  similar  to  that  put  for- 
ward by  Ehrlich  to  illuminate  the  neutralization  of  bacterial  toxins. 

All  substances  may  be  divided  into  two  groups — electrolytes  and  non- 
electrolytes. An  electrolyte  is  a substance  which  is  capable  of  being  de- 
composed by  the  electric  current.  The  most  convenient  examples  of  this 
class  of  compounds  are  the  inorganic  salts,  as  sodium  bromide,  magnes- 
ium sulphate,  potassium  citrate,  and  similar  salts.  The  current  theory 
IS  that  such  substances,  in  dilute  solution,  undergo  partial  decomposi- 
hon  into  their  constituent  elements  or  radicals,  which  are  called  ions, 
ihus,  sodium  chloride,  if  dissolved  in  water,  exists,  at  least  in  part,  as 
commi^led,  but  not  chemically  bound,  sodium  kations  and  chlorine  an- 
ions. ihis  dissociation  of  the  ions  is,  however,  never  complete;  some  of 
he  salt  appears  to  exist  in  the  solution  as  a salt,  not  as  its  constituent  ions, 
i he  proportion  of  ionization  which  occurs  depends  on  the  specific  dis- 

sociability  of  the  substance,  the  character  of  the  solvent,  the  concentra- 
tion of  the  solution,  etc. 

A non-electrolyte  is  a substance  which  cannot  be  further  decom- 
posed without  Josing  Its  chemical  identity.  A simple  distinction  between 
onic  dissociation  and  chemical  decomposition  is  that,  in  the  former, 
solvent  IS  evaporated,  there  is  obtained  the  salt  in  the  same  state 
hat  It  was  before  solution,  but,  after  chemical  decomposition,  evapora- 

frnmT'^  T * ingredients.  The  non-electrolytes, 

\\r\  ^ *cal  standpoint,  are  found  chiefly  among  the  organic  druffs. 

effect  introduced  into  the  blood,  it  has  a threefold 

ettect  on  the  functions  of  the  body— that  which  is  due  to  the  influence  of  its 

^ XV.  Cong.  Internal,  dc  Med.,  190G,  Section  4,  p.  49. 


09 


rllARMACOLOGY  AND  ITS  BEARING  ON  THERAPEUTICS 


kation  that  clue  to  the  influence  of  its  anion,  and  that  which  is  due  to  its 
ett-ect  as  ^ In  many  cases  the  activity  of  one  or  the  other  ion  is  so 
Lu-eat  as  to  overwhelm  the  influence  of  the  two  other  factors,  hor  instance, 
h'  ihe  ease  of  potassium  cyanide  the  cyanogen  ion  is  so  poisonou.s  that 
the  influence  of  the  potassium  is  imperceptible,  and  it  is  impos.siblc  to 
introduce  a sufficient  amount  of  the  salt  into  the  body  to  exerci.se  the  salt 
acd^  Sometimes  it  is  the  basic  and  sometimes  it  is  the  acid  ion  which 
exercises  the  preponderant  power  and  in  other 

m-iv  be  extremely  poisonous,  m which  case  we  get  the  typical  salt  enec 
Wlfen  the  two  ions  are  of  approximately  the  same  toxicity,  the  physi  - 
kgSl  ttiorot  the  compoun^i  will  be  the  snna  of  h - I 

Tn  such  instances,  where  these  salts  are  being  used  for  therapeutic  pu 
noses  we  can  well  modify  the  action  of  the  important  constituent  by  chang- 
unimportant  ion;  thus,  while  all  the 

aXitlfthtX*Si^^^^^  the  effects  of  ammonium  m stimulation 

of  these  functions.  rll„eriver  some  constant  relation 

betlTphyfotglaTIffeeS^^^^^ 

ber  be  shown,  so  that  ““r  knowledge  onheacu™^^^ 

which  make  up  a salt  Tu  "'7Tthe  action  has 

it  is  impossible  to  forete  1 yet  wherever  we  have  a 

never  been  experimentally  _ g » whose  action  is  known,  we 

compound  made  up  o^  severa^^^^^^  compound  will 

can  generally  predict  with  accu  y absolutely  certain  pre- 

be.  Two  facts,  however,  Prevent  u rpj^e^first  of  these  is  that,  by 

dictions  as  to  the  effect  o an  u dissociation;  thus,  by 

introducing  new  elements,  we  na  y proportion  we  destroy  its 

adding  iron  to  potassmin  j^nger  yields  up  a 

toxicity,  because  a salt  IS  o non-poisonous.  The  other 

when  introduced  into  the  alimentary  *™c  - substance  is  separated 

^\■hen  an  a(|ueo,is  solution  of  u f,„  ,„e 

from  pure  water  by  an  anima  mci  ■ ,|,e 

crystalline  body  to  pass  ° ,,„lnn,l  membrane  become 

:;’7:;:airnlit^""^^^^^  - •»* »' — " 
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the  basis  of  the  so-called  salt  action.  If  we  introduce  a large  quantity  of 
some  non-toxic  salt  into  the  circulation,  fluid  will  be  drawn  into  the 
vessels  from  the  surrounding  tissues,  until  the  concentration  of  the  salt  in 
the  blood-stream  approximates  that  outside  the  vessels,  or,  to  use  the 
physiological  expression,  until  the  blood  becomes  isotonic  with  the 
surrounding  fluid.  The  increased  volume  of  fluid  in  the  vessels  under 
these  conditions  will  have  the  same  effect  as  if  we  had  increased  the  vol- 
ume of  fluid  in  the  vessels  by  the  intravenous  injection  of  an  isotonic 
salt  solution;  there  will  be  a more  rapid  elimination  of  water  through  the 
various  excretory  organs,  especially  through  the  kidneys.  This  is  the 
basis  of  the  diuretic  action  of  the  neutral  salts.  As  pointed  out  above, 
however,  when  either  of  the  constituent  ions  of  the  salt  are  especially 
poisonous,  we  cannot  introduce  a large  enough  quantity  of  the  substance 
into  the  circulation  to  produce  any  perceptible  salt  action,  and  the  in- 
creased secretion  is  therefore  absent. 

The  division  of  chemicals  into  organic  and  inorganic  compounds  is 
not  a universally  available  one  for  pharmacologic  purposes,  because, 
while  most  inorganic  compounds  act  ionically,  a number  of  organic  ones 
also  do  so.  Thus,  the  salicylic  ester  of  quinine  is  certainly  an  organic 
compound,  yet  it  acts  ionically,  showing  the  effects  of  both  quinine  and 
salicylic  acid.  Since,  however,  a large  number  of  organic  compounds 
do  not  ionize,  the  term  organic  is  sometimes  used  in  a loose  way  to  refer 
to  the  non-electrolytic  organic  drugs. 

That  our  knowledge  of  the  laws  which  govern  the  relation  of  chemical 
structure  to  biological  action  is  so  imperfect  is  not  surprising  when  we 
consider,  on  the  one  hand,  the  complexity  of  the  subject,  and,  on  the  other, 
the  short  space  of  time  which  has  elapsed  since  pharmacology  became  a 
true  science.  Even  the  chemistry  of  many  of  the  most  important  vege- 
table drugs  is  only  a matter  of  conjecture,  and  with  some  not  even  that. 
Limited,  on  one  side,  by  ignorance  of  the  biological  laws,  and,  on  the  other, 
by  unsolved  chemical  problems,  it  is  no  discredit  to  the  young  science  that 
it  has  not  found  the  answer  to  the  riddle. 

Being  as  yet  uncertain  concerning  both  the  fundamental  chemical 
and  biological  problems  involved,  our  search  for  guiding  principles  is,  to 
a large  extent,  groping  in  the  dark.  Here  and  there  we  come  across, 
more  or  less  accidentally,  certain  rules  which  harmonize  a large  number 
of  observed  facts,  and  which,  therefore,  we  accept,  provisionally,  at  least, 
as  some  of  the  laws  for  which  we  are  searching.  It  would  be  aside  from 
the  purpose  of  a treatise  like  the  present  to  attempt  to  consider  in  detail 
the  various  theories  which  have  been  suggested  to  explain  the  physiolog- 
ical relations  of  chemical  compounds,  since  these  theories  are  at  the  best 
at  least  unproved,  if  not  improbable.  I shall,  therefore,  give  only  those 
principles  which  at  present  seem  to  be  generally  applicable,  and'  are  of 
practical  importance  to  clinical  medicine. 

It  is  impossible  to  discuss  intelligently  the  pharmacology  of  organic 
drugs  unless  one  is  familiar  with  the  terms  employed  in  organic  chemistry. 
As  it  may  be  that  some  of  the  readers  of  this  article  have  not  followed 
closely  the  recent  developments  in  this  held,  I have  thought  it  advisable. 
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even  at  the  risk  of  repeating  facts  already  known,  to  give  a brief  r^sumd  of 
some  of  the  points  in  organic  chemistry  which  are  especially  important 
for  our  present  purpose.  It  is,  of  course,  out  of  the  question  to  give  even 
the  barest  outline  of  so  vast  a subject  within  the  limits  of  an  article  of  the 
character  of  this  one,  and  I shall,  therefore,  only  attempt  to  refresh 
the  mind  of  the  reader  concerning  the  use  of  certain  terms  which  are  indis- 
pensable in  the  consideration  of  the  relation  of  chemical  structure  to 
physiological  action. 

The  derivatives  of  carbon,  which  constitute  the  substances  generally 
included  under  the  term  of  organic  chemicals,  may  be  divided  into  two 
great  classes— the  “open-chain”  and  the  “closed-chain”  compounds. 

The  open-chain  series  is  often  spoken  of  as  the  “fatty  acid”  series, 
because  the  fats  belong  to  it,  or  as  the  “methane  homologues,”  from  the 
lowest  member  of  the  series.  The  series  is  built  up  as  follows:  Carbon 
being  tetravalent,  four  atoms  of  hydrogen  are  required  to  satisfy  one  ot 
carbon,  and  the  lowest  member  is  CH4  (methane),  which  may  be  graphic- 
ally represented:  ^ 

H— i— H 


When  two  such  molecules  unite,  there  is  an  elision  of  two  hydrogen  atoms, 
the  two  carbon  atoms  mutually  satisfying  one  valence  of  each  other,  and 
we  have  C2H5  (ethane) — 

ji  xi 


TT  TT 


The  series  of  compounds  built  up  in  this  manner  are  known  as  high  as 

thSmologues  is  oxidised,  we  have  a series  of  s.ag^ 
or  degrees  of  oxidation  proceeding  as  follows:  First,  one  hydrogen  atom 
is  reokced  by  a hydroxyl  (OH)  group,  forming  an  alcohol;  then  an  atom 
of  oxygen  wkch  is  bivalent,  is  substituted  for  the  hydroxyl  and  one  1^- 
drogen^  and  we  have  an  aldelnjde;  finally,  another  atom  of  hydrogen 
displaced  by  a hydimyl,  the  resulting  substance  being  an  organic  acd. 


H- 


H 

-i- 


-H 


H 

Methane. 


H 

H-i— OH 

A 

Methyl  alcohol. 


H-Cf 


H-C< 

\0H 


Formaldehyde.  Formic  acid. 


Tn  the  higher  members  of  the  series  more  than  one  of  the  hydrogen 
Derived  from  the  polyatomic  alcohols  are  the  suga  . . 
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OH  OH  OH 


OH  OH  OH  OH  OH 


H C C C H H 


A A A 


Glycerin. 


Dextrose. 


An  ether  is  an  oxide  of  a hydrocarbon  in  which  two  radicals,  each 
yielding  up  an  atom  of  hydrogen,  are  bound  together  by  the  oxygen. 
Thus  we  have  ethyl  ether — 


the  anesthetic  commonly  known  simply  as  “ether.” 

One  or  more  of  the  hydrogen  atoms  may  be  substituted  by  various 
other  elements  or  radicals,  as  in  ethyl  chloride  (C2H5CI),  iodoform 
(CHI3),  etc.  When  the  radical  introduced  is  an  acid,  organic  or  inor- 
ganic, the  compound  is  an  ester,  as,  for  instance,  the  salicylic  ester  of 
methyl  or  amyl  nitrite  (C5H11NO2).  The  esters  act  in  the  body  like  salts, 
that  is,  they  are  broken  up,  liberating  the  acid,  which  acts  ionically. 

Of  the  closed  chain  compounds,  the  most  important,  from  a medical 
standpoint,  are  those  built  around  the  benzene  ring,  sometimes  known  as 
the  aromatic  hydrocarbons.  The  benzene  ring  consists  of  six  atoms  of 
carbon,  each  of  which  has  three  valences  satisfied  by  neighboring  carbon 
atoms  and  one  by  a hydrogen.  The  structure  of  this  ring  is  usually 
represented  by  a hexagonal  figure,  the  nurnber  of  lines  between  the  car- 
bon atoms  signifying  the  number  of  valences.  For  convenience,  the 
ring  is  sometimes  indicated  merely  by  the  hexagon,  the  letters  signifying 


Any  or  all  of  the  hydrogen  atoms  in  this  ring  may  be  replaced  by 
another  element  or  radical,  in  which  may  be  built  up  compounds  of  extra- 
ordinary complexity.  If  one  H is  replaced  by  an  OH,  there  is  formed  a 
phenol.  When  an  alcohol  of  the  open-chain  series  is  introduced  into  the 
benzene  ring,  the  resultant  compound  is  capable  of  undergoing  a series 
of  oxidative  changes  similar  to  those  of  the  alcohol  itself.  Thus  we  have : 


H H H H 


the  elements  being  omitted. 


H 


H 


Benzene. 


H 

Benzyl  alcohol. 


II 

BcnzaUlehytle. 


It 

Benzoic  acid. 


I 
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If  a carbon  atom  from  the  benzene  ring  is  displaced  by  nitrogen,  we 
have  a body  known  as  pyridine.  If  a similar  displacement  occurs  in 
naphthalene — which  may  be  regarded  as  two  benzene  rings  fused  to- 
„(.tPer— the  resultant  substance  is  called  ciuinoline.  These  two  bodies, 
pyridine  and  quinoline,  are  of  great  interest  from  the  fact  that  nearly 
all  the  alkaloids  are  derivatives  of  one  or  the  other  of  them: 


H 

C 

HC^  ^CH 

HC  CH 

% / 

N 

Pyridine. 


II  II 

./Vv 

ni  I!  in 

V 

Quinoline. 


Another  series  of  compounds  of  pharmacologic  interest  may  be  re- 
garded as  derivatives  of  ammonia,  in  which  one  or  more  atoms  of  hy- 
drogen have  been  replaced  by  an  organic  radical  of  either  the  open-chain 
or  closed-chain  series.  If  this  radical  is  basic,  the  compound  is  known  as 
an  amine ; when  the  radical  is  acid,  as  an  amide.  Familiar  examples  are 

formamide  and  aniline:  ^ 

C 

Hc^  Ah 

ni  Eh 

H / 

C' 

Formamide. 

Phenylamine  (aniline). 

In  studying  the  relation  of  the  molecular  structure  of  an  organic 
compound  to  the  alterations  produced  in  the  functions  of  the  body  by  i 
we  hLe  to  consider  the  effects,  not  only  of  the  substance  itself,  but  of  a 
the  various  derivatives  which  may  be  formed  within  the  body  as  the  i esii  t 
S the  vital  chemical  activities.  Compounds  jjdiich  are  inert  of  hem 
selves  may  as  the  result  of  being  split  up  m the  system,  become  1 g } 
toxic  and^’on  the  other  hand,  many  substances  which  are  poisonous  to 
pro^  become  oxidized,  or  otherwise  changed,  m the  body  to  m- 

nocuous  an  organic  radical,  no  matter  with  what  it  is  coni- 

f i)  } acuon  ui  ^ B ncrease  or  diminish  its 

of  the  action  o^  a radical  without  destroying  its  chemical  identity  1 
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property  not  previously  manifested  by  the  original  nucleus.  In  these 
instances  it  is  probable  that  the  inert  radical  acts  as  an  “anchoring” 
o'roupj  analogous  to  the  toxophore  of  Il/hrhch  s side-chain  theory.  As 
an  instance  of  this  may  be  mentioned  the  local  anesthetics.  Cocaine  is 
methyl-benzoyl-ecgonine.  The  ecgonine  is  evidently  not  the  active  rad- 
ical, we  can  substitute  for  it  a simple  amide,  as  in  the  synthetic  known  as 
orthoform  which  is  an  amido-oxybenzoic  methyl  ester  (CBH3COOCH3- 
NH,OH).  Nor  is  the  effect  on  the  sensory  nerves  due  to  the  methyl 
group,  for  it  can  be  substituted  by  ethyl,  as  in  anesthesin  (CeH4COOC2- 
H3NH,).  It  would  seem,  therefore,  that  the  active  nucleus  in  these  com- 
pounds is  the  amido-benzoic  acid,  but  that  the  ethyl  or  methyl  radical  is 
necessary  to  permit  union  with  the  peripheral  nerve-endings. 

(3)  Where  two  radicals  of  dissimilar  action  are  joined  together,  the 
effect  of  the  resultant  compound  will  be  the  sum  of  the  actions  of  the  two 
radicals.  In  this  way  we  may  overcome  the  unpleasant  by-effects  of 
certain  substances  by  introducing  into  the  molecule  radicals  which 
oppose  the  undesired  action.  F or  instance,  the  depressant  influence  upon 
the  circulation  of  the  ethyl  radical  in  the  narcotics  may  be  overcome 
by  the  addition  of  a stimulating  ammonia  derivative,  hence  the  relative 
safety  of  ethyl  carbamate  as  a hypnotic. 

This  rule  does  not  contradict,  as  at  first  thought  it  might  seem, 
Rule  1.  In  the  example  quoted,  the  depressant  tendency  remains;  it 
is  merely  antagonized  by  a simultaneous  stimulating  effect 

(4)  Of  two  compounds  whose  activity  depends  upon  their  decom- 
position with  the  liberation  of  the  same  nucleus,  the  one  which  decom- 
poses more  easily,  that  is,  liberates  the  active  nucleus  more  rapidly,  will, 
generally  speaking,  be  the  more  toxic,  and  is  also  usually  the  more  effica- 
cious. This  is  well  illustrated  by  the  coal-tar  antipyretics.  Acetanilid 
and  acetphenetidin  both  owe  their  activity  to  the  formation  within  the 
body  of  paramidophenol,  but  as  the  oxidation  processes  which  produce 
this  substance  occur  more  slowly  with  the  phenetidin  group,  acetanilid 
is  more  toxic  than  acetphenetidin: 
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Paramidophenol. 
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Acetanilide. 
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NH.C0CH3 

Acetphenetidin. 


(5)  Dervatives  of  the  fatty  (open-chain)  series,  as  far  as  they  are 
absorbable,  all  seem  to  exercise  a narcotic  action,  except  when  iu  the 
condition  of  organic  acids,  in  which  case  they  act  ionically  and  are 
relatively  inert.  There  are  some  exceptions  to  this  rule  in  tlie  case  of 
certain  aldehydes  which  are  rapidly  oxidized  in  the  body  into  acids. 

The  narcotic  power  of  the  fatty  series  increases  as  we  ascend  the 
series;  that  is,  as  the  molecule  grows  larger.  For  instance,  ethyl  alcohol 
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is  more  narcotic  than  methyl  alcohol  and  propyl  alcohol  is  more  narcotic 
than  ethyl.  Thus,  we  may  arrange  the  alcohols  in  ascending  scale  of 
aetivity  as  follows;  methyl  alcohol  (CH3OII),  ethyl  (C2H5OH),  proj)yl 
(C3H7OH),  butyl  (C,,HaOH),  etc.  This  law  holds  true  as  long  as  the 
compounds  are  absorbable,  but,  as  we  aseend  higher  into  the  series,  the 
physical  character  of  the  derivatives  gradually  change,  and  they  are  inert, 
as  regards  the  system,  because  they  cannot  be  taken  up  by  the  blood. 

The  presence  of  more  than  one  hydroxyl  in  the  molecule  tends  to 
weaken  or  destroy  the  narcotic  power,  so  that  polyatomic  alcohols,  as 
glycerin,  €3115(011)3,  and  their  derivatives,  the  carbohydrates,  are  rela- 
tively inert. 

‘ (6)  Ammonia  derivatives  are  stimulating  in  their  effects.  The^  al- 

kaloids being  ammonia  derivatives  are,  therefore,  generally  speaking, 
excitants  to  nerve  centres.  The  apparent  exceptions  to  this  generalization 
as  concerning  alkaloids  can  mostly  be  explained  on  one  of  two  grounds. 
First,  they  may  have  some  peripheral  effect  which  hides  the  central 
stimulation;  thus  paralysis  of  the  peripheral  motor  nerves,  produced 
by  curare,  entirely  hides  the  strychnin-like  stimulation  of  the  spinal  cord. 
In  other  instances,  the  stimulant  effect  of  the  ammonia  may  be  over- 
whelmed by  the  depressant  power  of  some  other  radical.  Thus  urethane, 
C0(0C,H5)NH2  is  depressant  rather  than  excitant,  because  the  ethyl 
overcomes  the  action  of  the  amide  radical.  Nevertheless,  as  pointed  out 
above,  this  compound  is  less  depressant  than  others  of  the  series  because 
of  the  presence  of  the  NHj  group. 


CIECUMSTANCES  MODIFYING  THE  EFFECTS  OF  DRUGS 

The  conditions  produced  by  disease  which  call  for  the  use  of  dynamic- 
ally acting  drugs,  that  is,  those  agents  which  directly  influence  the  ^lysio- 
logical  processes  of  the  body,  may  be  divided  into  three  groups:  Condi- 
timis  in  which  an  organ  is— (1)  overactive  or  underactive,  oving  to  the 
presence  of  some  poison  in  the  system;  (2)  eidiausted  from  too  great 
strain;  (3)  where  there  has  been  a functional  destruction  of  pait  of 
the  organ,  so  that  an  abnormal  amount  of  labor  is  thrown  upon  the 
remaining  tissue,  and  (4)  where,  owing  to  changes  in  other  parts  o 
the  bodyf  it  becomes  necessary  to  excite  a healthy  structure  to  abnorma 

“‘'Xn  two  poisons  which  act  upon  the  same  tissue  in  opposite  ways 

are  introduced  into  the  blood,  they  tend  to  more  or 

effects  of  each  other;  the  loweringof  function, which 

a depressant  poison,  may  be  overcome  by  the  ‘'5’"''"’"'™ 

lant  and  vice  versa,  the  effects  of  an  exciting  poison  may  be  abolished  , 

Ihe  use  of  a sedative.  This  antagonism,  Imwever 

within  certain  limits,  because,  if  given  in  ‘ 

noison  will  always  overpower  the  stimulant.  T.hus,  « « 

Kx  theZtvulsiLs  in  a ease  of  tetanus,  at  least  temporarily,  with  spm 

CeLnt».  l-t  weeannotovercome  in  all  fpeS 

of  a pneumotoxin  upon  the  vasomotor  system.  In  hke  manner  perij 
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erally  acting  drug  will  always  overpower  a centrally  acting  one;  it  is 
evident  that,  no  matter  how  much  we  may  stimulate  the  spinal  cord, 
if  the  motor  nerves  are  paralyzed,  we  can  get  no  response  in  the  muscles. 
However,  when  the  peripherally  acting  drug  is  not  present  in  too  large 
amounts,  the  nerve  centres  may  still  exercise  at  least  partial  control  over 
the  function  of  an  organ.  For  instance,  if  we  give  a dose  of  atropine 
sufficient  to  lower  the  conductivity,  but  not  completely  paralyze  the  pneu- 
mogastric  nerve,  irritation  of  the  nerve  by  mild  electrical  currents  may 
have  no  effect  upon  the  pulse-rate,  but  we  may  still  slow  the  heart  by 
increasing  the  strength  of  the  stimulus. 

A sharp  distinction  must  be  made  between  a depression  of  function, 
brought  about  by  the  restraining  influences  of  a poison,  and  the  exliaus- 
tion  of  an  organ  the  result  of  overwork.  In  the  former  instance,  the 
rational  treatment  is  to  give  an  exciting  drug  which  shall  antagonize  the 
depressant  poison.  But  when  an  organ  is  really  exhausted,  while  stimu- 
lants may,  perhaps,  temporarily  increase  functional  activity,  they  do  so 
at  the  expense  of  the  reserve  power  of  the  organ;  to  employ  stimulation 
under  these  circumstances  is  to  aggravate  the  disease.  Only  two  agents 
can  restore  power  to  an  exhausted  organ — rest  and  food. 

There  are  some  circumstances,  however,  in  which  the  exciting 
drugs  may  be  indicated  in  conditions  of  exliaustion.  We  cannot  stop 
the  heart  and  allow  it  to  rest,  because  the  activity  of  the  whole  body  de- 
pends upon  a constant  supply  of  oxygen  and  food,  and  if  the  kidneys 
excrete  not  at  all,  there  soon  accumulates  in  the  system  a sufficient 
amount  of  poisonous  metabolites  to  stop  the  living  machine.  It  may  be 
necessary,  therefore,  to  spur  the  exhausted  heart  or  the  degenerated  kid- 
ney with  a stimulant  poison,  in  the  hope  that  something  will  happen  to 
turn  the  tide  of  the  disease  if  we  can  only  keep  the  patient  alive. 

^Vllere  there  has  been  an  anatomical  destruction  of  the  tissue,  and 
the  amount  of  functionally  capable  substance  remaining  in  an  organ  is 
diminished,  the  indications  for  treatment  are  very  similar  to  those  in 
states  of  exhaustion,  with  this  difference,  however,  that  there  is  more 
chance  for  a compensatory  hypertrophy  of  the  remaining  healthy  tissue 
if  we  maintain  life  by  gentle  stimulation. 

In  conditions  of  eHiaustion  or  of  structural  diminution  much  may 
frequently  be  done  to  relieve  the  diseased  organ  by  increasing  the  activity 
of  a vicarious  one.  Thus  we  guard  against  the  exhaustion  of  Iddney 
function  in  cases  of  nephritis  by  increasing  excretion  through  the  bowels 
and  sldn.  A modern  example  of  this  is  found  in  the  use  of  the  bacterial 
vaccines;  the  bodies  of  dead  bacteria  are  injected  into  the  system  for  the 
purpose  of  stimulating  the  cells  of  the  organism  to  an  abnormal  pro- 
duction of  the  antitoxic  substances. 

From  what  has  been  said  above,  it  is  manifest  that,  in  the  presence 
of  antagonistic  poisons  produced  by  disease,  larger  doses  of  pharmacal 
agents  will  be  born  than  in  health.  The  converse  is  equally  true,  that 
the  presence  of  synergists  heightens  the  susceptibility  of  the  tissues  to 
drugs.  Hence  the  folly  of  using,  as  I have  seen  suggested,  strychnine  as  a 
vasomotor  stimulant  in  tetanus;  the  tetanotpxin  has  made  the  spinal  cord 
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SO  excitable  that  the  drugs  which  act  on  nerve  centres  will  first  show  their 
effects  in  increased  convulsions. 

Organs  which  are  irritated  or  inflamed,  even  if  not  physiologically 
excited,  respond  more  delicately  to  stimulant  remedies.  Stimulation  Ls, 
after  all,  closely  akin  to  irritation,  and  doses,  which  to  normal  organs 
are  stimulant,  may  prove  violently  irritant  to  inflamed  ones;  in  acute 
nephritis  a stimulating  diuretic  may  check  instead  of  increase  seeretion. 

Other  things  being  equal,  the  more  concentrated  the  solution  of  a 
drug  in  the  blood,  the  more  violent  will  be  its  effect.  Now,  as  in  human 
medicine  we  rarely  inject  drugs  directly  into  the  blood-stream,  but  intro- 
duce them  into  various  structures  from  which  they  are  absorbed  more  or 
less  rapidly,  and  as  the  system  begins  to  eliminate  poison  from  the 
blood  almost  the  instant  it  enters  it,  it  is  evident  that  the  amount  which 
is  in  the  blood-stream  at  any  one  moment  will  depend  not  only  upon  the 
size  of  the  dose  which  has  been  placed  in  the  stomach,  but  upon  the 
rapidity  of  absorption,  as  compared  to  that  of  elimination.  As  the  rate 
of  absorption  differs  widely  according  to  the  methods  of  administra- 
tion, it  is  evident  that,  when  we  come  to  consider  those  factors  which  in- 
fluence dosage,  we  have  to  have  regard  for  three  conditions— the  anaount 
of  blood  in  the  patient,  the  size  of  the  dose,  and  the  channel  of  admin- 


istration. . , , 1 r 

The  amount  of  blood  in  any  species  of  animal  bears,  under  ordinary 

circumstances,  a more  or  less  constant  relation  to  the  body-weight,  an 
the  only  way  we  can  guess  at  the  amount  of  blood  in  a given  individual  is 
from  his  weight.  But  while  the  physician  should,  in  considering  a ques- 
tion of  dosage,  differentiate  between  a patient  markedly  under  size  and 
one  greatly  over  the  average,  the  fact  that  most  very  heavy  persons  ow^ 
their  weight  to  an  excess  of  adipose  prevents  the  dose  being  sea  e 
accurately  to  size.  Fatty  tissues  are  poorly  supplied  wnth  blood  and, 
therefore,  corpulent  persons  require  in  proportion  to  their  w^eight  re  a- 
tively  smaller  doses  than  thin  persons.  Spealang  generally,  women  are 
smaller  than  men,  and,  therefore,  should  be  ordered  smaller  amoiufls  ^ 
drug,  but  the  greatest  variation  in  size  is  found  m children  at  different 
ages.  The  difference  in  dosage  required  at  different  periods  of  life 
depends,  however,  not  only  upon  variations  in  size,  but  also  upon  the 
unequaled  rate  of  development  of  the  vegetative  and  animal  fiinct  ons. 
Thi?s,  we  find  that  immature  individuals  demand  relatively  sinaller  doses 
of  those  drugs  which  act  upon  the  central 

larger  doses  of  those  which  act  upon  the  nitestnial  tract,  h.  n he)  ^unild 
according  to  a calculation  based  strictly  upon  weight  lelat  ons.  ^eAer 
Lies  the  various  methods  for  calculating  doses  for  children  1 oiings 
Ind  SwUng’s  rule,  are  merely  means  of 
dren.  In  passing,  I may  express  a preference 

beimr  not  only  more  simple,  but  also  more  acenrate,  than  \ 01111^8. 
AccoLing  to  Cowling’s  rule,  the  dose  for  a child  is  cletmnined  by  making 

whi..h*?he  age  of  the  child  at  ^h  dt'ld 

the  numerator  and  the  figure  24  os  the  denom.nator,  thus,  a child  m 

sixtli  year  would  reciiiirc  or  i of  the  adult  dose. 
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Unless  there  is  some  reason  to  do  otherwise,  drugs  should  always  be 
given  by  the  mouth.  Nature,  intending  the  stomach  and  small  intestines 
to  be  used  as  absorbing  surfaces,  has  made  ample  provision  for  dissolving 
and  absorbincr  in  this  portion  of  the  body.  The  circumstances  under 
which  wc  mav  prefer  other  channels  of  administration  are:  (1)  when  we 
want  crreat  promptness  of  action  j (^2)  where  we  fear  the  lesult  of  local 
action  upon  the  mucous  membrane  of  the  upper  ahmentaiy  tract,  (S') 
when  we  are  using  a drug  likely  to  have  its  therapeutic  value  destroyed 
by  the  chemical  action  of  the  digestive  juices;  and  (4)  when  the  patient 
cannot,  or  will  not,  swallow. 

In  the  first  of  these  conditions,  that  is,  where  quickness  is  a great 
desideratum,  we  have  recourse  to  the  hypodermic  injection  or  to  inhala- 
tion, or,  more  rarely,  to  intravenous  injection.  The  last  two  methods 
of  administering  remedies  are  so  restricted  by  absolute  circumstances  that 
they  are  to  be  thought  of  only  under  special  conditions — for  instance,  the 
use  of  the  pulmonary  tissue  for  the  absorption  of  volatile  anesthetics. 
"Wdiere  time  is  not  a matter  of  importance,  but  it  is  necessary  to  avoid  the 
possibility  of  irritating  the  stomach,  there  are  two  modes  of  administra- 
tion— the  endermic  and  the  rectal.  Concerning  the  latter,  there  is  a pop- 
ular superstition  that  drugs  administered  by  the  rectum  have  a more 
marked  action  upon  the  urinary  organs  than  if  given  by  the  mouth. 
For  this  belief  there  is  not  the  slightest  support.  Outside  of  the  slowness 
and  uncertainty  of  their  absorption,  and  the  possible  local  effect  upon  the 
mucous  membrane  of  the  lower  bowel,  the  action  of  drugs,  when  admin- 
istered in  the  form  of  suppositories,  is  exactly  the  same  as  when  given  by 
the  mouth,  and,  when  we  are  employing  such  centrally  acting  remedies 
as  opium,  I can  conceive  of  no  just  reason  for  preferring  this  form  of  ad- 
ministration. Because  absorption  is  so  much  slower  through  the  rectum 
or  through  the  skin,  it  requires  approximately  about  double  the  dose 
to  produce  the  same  degree  of  effect  as  when  the  remedy  is  administered 
by  the  mouth. 

The  chief  channels  through  which  drugs  escape  from  the  system  are 
the  kidneys  and  the  bowels.  Besides  these,  however,  certain  drugs  are 
eliminated,  at  least  in  part,  through  the  lungs,  the  skin,  or  various  glands 
of  the  body.  The  rate  of  elimination  varies  greatly  with  individual  sub- 
stances. In  a broad  general  way  the  same  factors  wTich  increase  the 
rapidity  of  absorption  also  render  escape  comparatively  prompt.  There 
are,  however,  several  important  exceptions  to  this  rule;  for  instance,  the 
inorganic  bromides  are  absorbed  comparatively  readily  but  eliminated 
slowly,  and,  therefore,  tend,  if  given  in  repeated  dose,  to  accumulate  in 
the  system. 

Substances  which  in  relatively  concentrated  solution  are  locally 
irritant,  and  prone,  therefore,  to  give  rise  to  digestive  disturbances  when 
exhibited  by  the  mouth,  also  show  a tendency  to  irritate  at  the  point  from 
which  they  escape  from  the  system.  This  is  illustrated  in  the  effect  of 
such  substances  as  cantharides  and  turpentine  upon  the  kidneys,  and  in 
the  violent  purging  caused  by  such  poisons  as  arsenic,  the  diarrhoea 
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being  due  to  the  irritant  action  of  the  drug  upon  the  intestinal  glands 
during  the  process  of  elimination. 

A number  of  drugs,  especially  those  of  the  organic  kingdom,  are  more 
or  less  completely  destroyed  during  their  sojourn  in  the  system. 
it  has  been  determined  that  approximately  75  per  cent,  of  morphine  is 
oxidized  in  the  body  to  a comparatively  harmless  substance  known  as 
oxymorphine ; alcohol  is  so  completely  burnt  up  in  the  body  that^  it  es- 
capes almost  entirely  in  the  form  of  water  and  carbonic  acid.  1 hese 
chemical  changes  are  carried  on  largely  in  the  liver,  and  we  find,  diere- 
fore,  that  some  irritant  poisons  are  likely  to  produce  inflammation  of 
this  organ.  The  toxic  power  of  other  agents  is  destroyed,  through  com- 
binations with  various  metabolites,  and  form  comparatively  inert  sub- 
stances. In  this  manner  phenol  is  changed  into  a non-toxic  phenol- 
sulphonic  acid,  and  a number  of  substances  unite  with  glycuronic 

many  instances  the  therapeutic  activity  of  a drug  depends  upon  the 
decomposition  taking  place  in  some  portion  of  the  system.  Coinmon 
examples  of  this  are  salol,  which  is  broken  up  m the  intestinal  tract  into 
phenol  and  salicylic  acid,  acetphenetidin,  oxidized  in  the  body  to  parami- 
dophenol,  and  hexamethylenamin,  decomposed  after  it  has  passed  through 
the  kidney,  liberating  formaldehyd. 


relation  of  physiological  action  to  therapeutic  uses 

In  studying  the  changes  in  function  produced  by  drugs  upon  the  sys- 
tem whereby  they  become  of  service  in  the  treatment  of  disease,  much 
advantage  is  derived  from  considering  them  in  groups.  Our  knowledge 
of  remedial  agents  has  now  advanced  suflaciently  far  to  permit  of  a pha 
macological  classification  with  a comparative  degree  of 
“grouping  is,  however,  of  little  value  for  the  purpose  of  the  clinical 
therapeutist,  for  it  necessitates  the  association  of  substances  oi  such 
widely  varying  therapeutic  properties  as  nicotine  physostignune,  and 
rdrenalLe,^and  the  separation  of  such  therapeutic  km  as  the  diuretic  caf- 
feine and  potassium  salts,  or  the  analgesic  morphine  and  acetpheneti  in, 

or  the  diaphoretic  nitre  and  pilocarpine.  n„|ipve  a classifica- 

For  the  purposes  of  such  a treatise  as  the  present  I believe  a classinca 

tion  S remedL,  acording  to  their  clinical  uses,  ,s  more  serv.ceal^^. 
1 sha^l,  before,  divide  the  drugs  which  I wish  to  discuss  in  the  fol- 

'°"ZS-Drugs  used  to  promote  sleep;  drugs  used  to  relieve  pain; 

‘‘Tu:ji‘:-Dt;u";dt™,owthepui^ 

membrane. 
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Somnifacients. — As  stated  above,  the  derivatives  of  the  methane  hom- 
ologues  are  narcotic.  The  rapidity  of  their  action  is  largely  governed  by 
their  physical  condition.  Those  which  are  very  volatile  at  ordinary  tem- 
peratures, such  as  ethyl  oxide  (ether),  act  so  rapidly  that  they  are  useful 
only  where  profound  narcosis  of  short  duration  is  desired,  as  in  the  pro- 
duction of  surgical  anesthesia.  For  the  purpose  of  producing  ordinary 
sleep,  the  fugaciousness  of  their  effects  renders  them  unsuitable.  In  like 
manner,  among  those  which  are  used  as  somnifacients,  the  promptness 
of  their  effects  is  still  determined  by  their  physical  rather  than  their 
chemical  constitution.  Thus  chloral  hydrate,  slightly  volatile  and  ex- 
tremely soluble  in  water,  is  very  prompt  in  its  action,  but  not  at  all  per- 
manent; urethane  is  somewhat  less  soluble  and  slower;  and  trional,  spar- 
ingly soluble  in  water,  is  very  slow,  but  persistent  in  its  effects. 

Of  this  series  of  narcotics,  those  which  have  proved  themselves  clini- 
cally useful  may  be  divided  into  the  following  group : (1)  the  simple  deriv- 
atives; (2)  those  containing  a halogen;  (3)  the  carbamic  derivatives;  (4) 
the  sulphone  derivatives. 

The  chemical  relations  of  the  narcotics  can  be  readily  seen  by  referring 
to  their  structural  formula: 
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group,  the  only  one  which  has  been  used  to  any  con- 
siderable extent  in  the  treatment  of  insomnia  is  the  polymer  of  acetal- 
dehyde, known  as  paraldehyde.  This  is  a liquid,  soluble  in  eight  parts 
or  water,  and  miscible  with  alcohol  and  fixed  oils  in  all  proportions.  Its 
action  is  rapid,  becoming  manifest  generally  in  fifteen  to  twenty  minutes 
after  its  administration,  and  lasting  from  one  to  two  hours.  It  is  but 
y ^^prcssant  to  the  circulation,  or  to  the  lower  nerve  centres  in  the 
me^illa  and  spinal  cord,  and  is,  therefore,  comparatively  safe. 

I he  introduction  of  a halogen,  especially  of  chloride,  into  a mole- 
cule ot  an  ethyl,  or  homologous  derivative  greatly  increases  the  depress- 
oo  brain,  so  that  these  drugs  are  more  powerful 

same  time,  it  also  decreases  the  depressant 
likpw”  circulation  and  the  vital  centres,  so  that  they  are 

whilt  '^''■^y^^gerous.  This  is  illustrated  in  the  case  of  chloroform, 
Tnt  tn  fil  ^ eigit  tii^s  as  powerful  as  ether,  but  is  also  more  depress- 
and  isonrnT'^'' ^ mention  two— chloral  hydrate 

hlo  . &e?CTIC,  Co4 

lenyae  is  very  freely  soluble  in  water  and  alcohol. 

VoL.  I.—3 
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and  acts  with  great  promptness,  but  with  little  persistency.  Isopral 
differs  from  chloral  essentially  in  the  substitution  of  a jjropyl  for  an  e hy 
radical  As  pointed  out  previously,  the  propyl  alcohols,  hayiiig  a larger 
mSe,  are’ more  active  than  the  ethyl  derivattves,  and  d-ntea  exp  - 
ience  has  shown  this  deduction  to  hold  true  in  this  instance.  ® 

isooral  is  more  powerfully  narcotic  than  chloral,  the  experiments  of 
Soffmann  and  of  Hatcher  indicate  that  it  is  also  more  powerfully  depress- 
a°'tr™e  vilafeentres,  so  that  the  relative  safety  of  tsopral  ts  no  greater 

Var'ious  efftTtsTiTve  been  made  to  overcome  the 
S onVTnfd:i™:“;:nd  tat  is  chlt'al^aSde^^^^^^ 

urea  derivatives,  include  a g forward  bv  synthetic  chemists, 

ducing  drugs  which  known  as 

Of  this  group,  one  is  oflacial,  tl  f i:j  freely  soluble  in  both 

urethane  -‘iol  and.  although 

water  and  alcohol,  it  is  reiativ  y p p p ^ uncertain  in  its 

generally  free  from  dangerous  by-effects  ^ Another 

hypnotic  effects  in  the  more  obstinate  (diethyl 

mmber  of  this  group  which  has  bf " *>^«'°nni^?eal  of  one.  as  in 
malonylurea).  As  this  contains  two  ethy  also  to  be 

urethane,  it  is  more  active  y yp  > j relative  safety  is, 

more  depressant.  Although  scientific  da‘a  ^^denee,  I think, 

as  far  as  my  reading  gora.  compound  has  also 

confirms  this  conclusion.  ,^i;nnl  but  has  not  achieved  great 

been  introduced  under  ««  "Xnnofe  are  « frem  the  system 

popularity.  As  this  group  _yp  i-  • may  prove  irritant  to 

as  urea,  they  frequently  give  rise  to  diuresis,  and  ma}  p 

inflamed  kidneys.  emnloyed  to  anv  extent  in  this 

Of  the  sulphone  group,  only  ^ j ? ^nedim 

country.  These  are  sulphonal  (dieth)  I ^ of^pmse  drugs  are 

trionaMdiethylsulphoncmethylethylmertm  B 3,„„iess,  but  much 

very  sparingly  soluble,  and.  *eret°re;  t „iey  lend  to  acctimti- 

persistency.  When  used  over  SI  q^^yment  has  in  many  cases 

late  in  the  system,  and  ‘ As  trional  is  less  insoluble  than 

led  to  serious  and  fatal  powerful,  and  it  is  more  readily 

sulphonal,  its  action  i.s  .some  . chronic  intoxication. 

eliminated,  and,  Comparatively  infrequently  pri. 

For  these  reasons,  sulphonal  is  lo  y i 

scribed. 
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All  the  narcotic  drugs,  if  given  in  sufficient  dose,  destroy,  at  least 
in  part,  the  sense  of  pain,  but  their  action  upon  the  intellectual  centres, 
by  virtue  of  which  they  produce  sleep,  occurs  before  the  anodyne  effect, 
and,  in  order  to  destroy  the  perception  of  pain,  comparatively  enormous 
doses  are  required — quantities  large  enough  to  cause  a condition  of  coma. 
In  the  case  of  the  volatile  members  of  this  series,  on  account  of  the  rapidity 
of  elimination,  this  degree  of  narcosis  can  be  produced  with  comparative 
safety,  so  that  such  drugs  as  ether,  chloroform,  and  ethyl  chloride  are 
used  largely  for  the  purpose  of  producing  surgical  anesthesia.  But  with 
those  agents  which  are  eliminated  more  slowly  it  is  impossible  to  accurately 
control  the  depth  of  narcosis,  so  that,  as  pain-relieving  drugs,  such  sub- 
stances as  paraldehyde  and  the  other  somnifacients  are  almost  useless. 
When  given  in  small  dose,  their  effect  upon  pain  is  practically  nil,  and  in 
those  conditions  of  sleeplessness  which  are  due  to  suffering  the  narcotics 
of  the  open-chain  series  are  of  little  value.  In  these  cases  we  should  aim 
rather  to  alleviate  the  pain  than  to  depress  the  intellectual  centres  in  the 
brain,  and  the  hypnotic  for  such  conditions  is  to  be  looked  for  among  the 
analgesics  rather  than  the  true  somnifacients. 

Among  those  remedies  which  are  employed  in  insomnia  due  to  ner- 
vous excitement  or  exhaustion  three  factors  influence  our  choice.  These 
are  the  rapidity  of  action,  the  certainty  of  effect,  and  the  relative  safety  of 
the  drug. 


Two  general  types  of  insomnia  may  be  distinguished — one  in  which 
the  patient  is  restless  and  wakeful  from  the  moment  of  retiring,  but,  if 
once  asleep,  shows  little  tendency  to  awake  during  the  night,  and  the 
second,  in  which  the  patient  may  drop  to  sleep  naturally,  but,  even  if  put 
to  sleep  by  drugs,  wakes  in  a few  hours,  or  as  soon  as  the  drug  has  been 
eliminated  from  the  system.  It  is  evident  that  these  two  cases  demand 
hypnotics  of  very  different  properties.  In  the  first  instance  we  require 
a remedy  which  shall  act  powerfully  and  promptly,  but  not  necessarily 
persistently.  In  the  second  case  we  need  a drug  whose  action  is  well 
sustained,  that  is,  one  which  is  slowly  eliminated  from  the  system; 
whether  its  effects  appear  tardily  or  promptly  is  a matter  of  indifference’ 
because  this  can  be  overcome  by  regulating  the  time  at  which  the  sleep- 
ing potion  IS  administered.  The  same  factors  which  make  for  the  quick- 
ness  with  which  the  effect  comes  on,  influence  also  the  quickness  with 
w nch  it  disappears,  so  that  the  promptly  acting  hypnotics  are  fugacious 
m proportion  to  their  promptness.  On  this  basis,  the  narcotic  drugs  mav 
be  divided  into  three  groups— the  rapidly  acting,  those  of  moderate 
rapidity  and  the  slow,  persistent  ones.  In  the  first  class  fall  especially 
chloral  hydrate  and  paraldehyde;  in  the  second  group  come  the  carbamic 
derivatives,  urethane  and  veronal;  and  in  the  third,  the  ethyl-sulphonic 
group,  ot  which,  as  we  have  mentioned  above,  sulphonal  is  the  slower, 
u trional  the  preferable.  The  action  of  sulphonal,  indeed,  is  so  per- 

morffin  " frequently  complains  of  drowsiness  the  next 

morning. 

In  comparing  the  power  or  certainty  of  effect  of  the  somnifacient, 
we  consider  the  probability  of  sleep  being  produced  by  the  drug  when 
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eiveii  in  doses  which  are  not  large  enough  to  produe  serious  eftects  on  the 
S orelns  Any  one  of  these  remedies  is  almost  certa.n  to  produce 
lie®  if  given  in  la^  enough  quantity,  but  it  is  not  pem.ssihle  to  push 

if  — -pr:‘cp 

Ircdy  is  mLt  readily  gauged  in  the  more 

such  as  those  which  occur  in  the  course  of  some  forms  »'  ^ 

chlorine  derivatives,  chloral  hydrate  and  /X  1 eZst  reliabTot 
from  the  rest  of  the  somnifacients  as  being  by  far  the  m _ i 

trional,  ^hloralformamide,  veronal,  two  stand- 

points— the  likelihood  of  the  y ^ Jogg,  It  is  characteristic 

ability  of  dangerous  symptwns  ^ homologues  that  at  times,  for 

of  the  chlorine  derivatives  and  danger- 

some  unknown  reason,  they  act  w doses.  This  is 

ous  depression  may  , whirh  have  occurred  from  the  in- 

seen  in  the  case  of  the  sudden  e , the  occasional 

halation  of  but  one  or  two  win  s u;pU  Pave  been  reported  from 

instances  of  serious  cardiac  depres  ^ advisable  to  give  more  than 

chloral  hydrate.  For  * XTeat ‘a  dSe  ^ "gh,  nmdinaryquan- 
15  to  20  grains  of  e^al  is  ilkeW^^^^  unhappy  results, 

;s  r”“*>  “■  “ "" 

wol-d  may  be  said 

All  those  which  are  so  uble  in  wa  preferably  adiiums- 

formamide,  paraldehyc  e,  an  e y ^ ranging  around  15  grains, 

tered  dissolved  in  aromatic _ wate  , to  60  minims, 

except  paraldehyde,  which  is  sulphone  derivatives,  should 

The  insoluble  remedies  and  espec  ally  ^^17  The  best  means  of  ad- 
not  be  exhibited  in  the  fonn  Pf  Xtir lilem  up  in  a glass  of  hot  n.ilk 

‘0  *■ 

"™DruS‘used  to  Eelieve  Paln.-A" 

with  an  irritation  of  the  Pf"P'X'  ™ spinal'cord,  amt  through  this  is 

the  nerve-trunk  to  the  sensory  „.id,„,  ,h„,  we 

conveyed  to  tlie  percepti\e  ce  ■ ^ tracts;  that  is, 

may  abolish  pain  hy  acting  "P""  ' „pon  the  brain,  and 

upon  the  peripheral  nerve,  upon  the  spinal  , 1 
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the  analgesic  drugs  may,  therefore,  be  classed  into  three  corresponding 
divisions. 

Peripheral  Anodynes.— The  local  anesthetics,  those  which  paralyze 
the  peripheral  endings  of  the  sensory  nerves,  mostly  belong  either  to 
what  we  may  call  the  cocaine  series  or  to  the  phenols.  Besides  these 
however,  we  have  a few  other  substances  which  are  occasionally  service- 
able. The  most  active  of  the  group  are  those  which  are  allied  to 


_ The  cocaine  series  may  be  defined  as  derivatives  of  amido-benzoic 
acid,  containing  a methyl  or  an  ethyl  side  group.  Cocaine  itself  is  a methyl- 
benzoyl-ecgonine.  Its  analgesic  properties  are  due  to  the  methyl-benzoyl 
nucleus,  while  many  of  its  systemic  effects  are  to  be  attributed  to  the  ecgo- 
nine.  By  substituting  for  the  ecgonine  various  other  ammonia  deriva- 
tives, substances  may  be  prepared  possessed  of  the  local  anesthetic  action 
of  cocaine,  but  free  from  its  systemic  effects;  this  is  the  basis  of  the  numer- 
ous synthetic  alkaloids  which  have  been  recently  brought  forward  as 
substitutes  for  cocaine.  The  most  important  of  these  are  eucaine,  novo- 
caine,  orthoform,  and  stovaine.  All  of  these  substances  differ  from  co- 
caine physiologically,  in  that  they  do  not  produce  the  violent  spasm  of  the 
arterioles  which  follows  the  local  application  of  the  natural  alkaloid,  nor 
do  they  dilate  the  pupil  nor  stimulate  the  higher  nerve  centres  when 
absorbed.  Wliile  all  the  substitutes  mentioned  are  less  toxic  than  co- 
caine, eucaine  and  novocaine  are  the  least  poisonous  of  the  whole  series. 
None  of  them,  however,  appears_  to  equal  cocaine  in  local  anesthesic 
power,  so  that  they  must  be  used  in  slightly  more  concentrated  solution, 
but  even  making  allowances  for  the  relative  potency,  novocaine  and  eu- 
caine are  only  about  one-quarter  as  dangerous  as  cocaine. 

In  order  to  act  upon  the  nerve-endings,  a drug  must  come  into  con- 
act  with  them,  but  the  sldn  offers  a practically  impenetrable  barrier  to 
the  passap  of  the  cocaine  group,  and,  therefore,  applied  over  the  skin 
surfaces  tliey  have  almost  no  effect.  On  the  other  hand,  mucous  mem- 
branes offer  comparatively  little  resistance  to  penetration.  The  ease 
with  whmh  the  cocaine  group  pass  through  mucous  membranes— that  is, 


cocaine. 


form  of  an  ointment. 
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tion  they  become  very  irritant.  They  are.  therefore,  u.sed  chiefly  to 
mrtially  benumb  sensation  in  various  irritative  conditions  of  the  skin. 
Sng  the  miscellaneous  substances  which  are  occasionally  u,se  u 

as  local  anesthetics  may  be 
iodoform.  Aconite  is  a very  powerful 

endinas  but  is  so  poisonous  that  its  use  is  larely  justinab  . P 

rcSaratively  feeble  in  its  eflects  upon  peripheral  nerves,  but  is 

ssses  Stts  *S =;  i 

useful  tor  7\7efiectTrtlifteSe7up^^^  tL  brain  is  so  powerful 
mrely  justified  byTem^e 

which  act  chiefly  upon  the  biain.  ,,  a:  „ anodynes  include  mor- 

marized  as  being  a depression  , . ^ e motor  tracts  of  the  spinal 

of  the  respiratory  centres,  s imu  ,.o.„ns  as  the  intestines,  which 

cord,  and  certain  effects  P interest  \Mien  given  in  fatal  dose 
are,  for  the  present  purpose,  of  Jarrest  of  respira- 

to  any  of  the  higher  mammals,  J codeine, 

tion.  The  three 

and  heroine— possess  P P powerful  in  its  action  upon  the  brain 

Morphine  is  relatively  much  mo  \ possess 

than  any  of  the  other  opiates,  ^ justifiable  for 

a certain  degree  of  anodyne  pi  op  ^y>  morphine.  The  chief  value  of 
human  beings  they  are  vastly  11  upon  the  respiratory  centre.^ 

the  last-named  alkaloids  then  ^ p^^  , 011  the  higher  cerebral 

The  scientific  study  of  ^ects  is^for  obvious  reasons,  almost 

functions,  such  as  Perceptio  p^^  accurate  conception  of 

impossible,  and  consequen  y / and,  although  we  believe 

the  mode  of  action  of  this  g R . ,^,Qrphiiie  and  acetanilide  arc  due 
that  the  has  shown  that  their 

to  their  action  upon  the  J^^rphine  will  relieve  any  form  of  pam, 

eflects  are  not  the  sam  . with  Uw  ancstl,»ia  pro- 

d„cTtr.Sloti,i7S,rS’or?r  Itfcea^cae.,  into  the  spliiiU  »,iat. 
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except  that  which  is  due  to  diseases  of  the  brain  or  its  membranes,  the 
coal-tar  derivatives  are  valuable  only  when  the  seat  of  the  pain  is  within 
the  nervous  system  itself.  Thus,  for  instance,  the  pain  of  a broken  leg 
will  be  relieved  by  morphine,  but  not  by  antipyrine,  but  the  pain  of 
a neuralgia,  or  even  of  locomotor  ataxia,  yields  at  least  partially  to  both 
remedies.  The  coal-tar  analgesics  are  of  great  value  in  practical  medicine 
because  in  many  cases,  by  their  use,  we  can  avoid  the  danger  of  the  mor- 
phine habit  and  the  disturbances  of  digestion  which  are  produced  by  this 
drug.  Moreover,  even  in  those  cases  where  morphine  is  imperative,  by 
combining  the  coal-tar  with  an  opiate,  we  may  be  able  to  alleviate  the 
suffering  with  smaller  doses  of  morphine,  and  to  postpone  the  time  when 
the  patient  shall  have  become  habituated  to  the  use  of  the  drug  so  that 
no  further  analgesic  effect  can  be  derived. 

The  number  of  these  coal-tar  anodynes  is  legion,  and  there  has  been 
an  extraordinary  amount  of  exaggeration  of  statement  concerning  the 
qualities,  both  desirable  and  undesirable,  of  the  whole  group  and  of  each 
individual  member.  By  venders  of  nostrums  they  are  lauded  as  veritable 
gifts  from  heaven,  but  by  certain  clinicians  they  have  been  uniformly  con- 
demned as  devices  of  the  evil  one.  That  many  cases  of  serious  and  even 
fatal  collapse  have  been  caused  by  single  doses  of  these  substances 
and  that  many  a heart  muscle  has  been  weakened  by  their  repeated  use 
seem  hardly  open  to  doubt.  But  the  evil  effect  from  prolonged  self- 
medication  which  has  resulted  from  these  remedies  is  hardly  a cogent 
argument  against  their  employment  as  anodynes  under  professional  super- 
vision. The  cases  of  collapse  which  have  followed  the  ingestion  of  a 
single  dose  have  nearly  all  occurred  under  one  of  two  circumstances 
either  enormously  large  quantities  have  been  administered  or  they  have 
been  used  as  antipyretics. 

The  superstition  that  the  coal-tar  derivatives  are  depressant  to  the 
heart  has  not  been  experimentally  confirmed.  The  cardiac  failure, 
which  has  occurred  following  their  administration  in  febrile  conditions, 
is  probably  secondary  to  the  sudden  reduction  of  temperature.  It  is  a 
well-known  fact  that  a moderate  degree  of  heat  acts  upon  the  heart  as  a 
stimulant,  and  it  is  readily  conceivable  how  a heart  which  has  been  ac- 
customed for  days  to  worldng  at  a temperature  of  103°  or  104°  F.,  if  sud- 
denly bathed  with  a blood  at  a temperature  of  97°  F.,  or  perhaps  even 
96°  F.,  is  greatly  depressed  by  the  withdrawal  of  heat.  WTien  given 
to  healthy  animals,  enormous  quantities  can  be  administered  without  per- 
ceptible alteration  in  the  circulatory  system.  Thus,  I have  injected  into 
the  vein  of  a dog  0.5  gram  per  kilo  of  acetphenetidin  (which  would  be 
equivalent  to  a dose  of  about  one  ounce  for  an  ordinary  man),  with  no 
distinct  effect  upon  the  circulation.  The  cases  of  chronic  heart  w'eak- 
ness  which  have  followed  the  prolonged  use  of  these  drugs  in  all  probabil- 
ity  depend  upon  secondary  degenerations  in  the  heart  muscle,  brought 
about  by  the  destruction  of  hemoglobin,  which  is  one  of  the  characteristic 
toxic  effects  of  this  series. 

Except  antipyrine,  all  the  coal-tar  antipyretics  which  are  employed 
clinically  to  any  considerable  extent  ow’e  their  activity  to  the  liberation 
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or  paramidophenol  in  the  system.  Antipyrine  differs  from  the  other 
coal-tar  anodynes  not  only  in  its  chemical  nature,  but  also  in  the 
fact  that  it  is  soluble  in  water,  and  that  it  appears  to  exercise  more  or 
less  stimulating  effect  upon  the  medulla  and  spinal  cord.  1 he  toxic 
effects  of  the  paramidophenol  compounds,  as  pointed  out  in  a previous 
chapter,  appear  to  vary  according  to  the  rapidity  with  which  they  liberate 
the  active  nucleus  in  the  body.  Aniline  requires  but  the  introduction  of 
one  atom  of  oxygen  to  become  paramidophenol,  and,  while  it  produces  the 
same  effects  as  the  clinically  useful  members  of  this  series,  has  proved  it- 
self to  be  so  toxic  as  to  forbid  its  employment.  In  acetanilide,  the  molecule 
being  more  complex,  the  oxidation  takes  place  more  gradually,  and 
there  is  less  danger  of  undesirable  action.  In  the  phenetidin  compounds 
the  molecule  is  still  larger,  and  these  drugs  are  the  least  likely  of  any  of  the 
series  to  act  dangerously.  There  is,  however,  no  apparent  reason  to 
believe  that  there  is  any  ground  for  preference  among  the  various  indi- 
viduals of  the  phenetidin  group.  Phenetidin  can  be  combined  with  any 
one  of  a large  number  of  organic  acid  radicals,  but  that  the  citrylphene- 
tidin  has  any  advantage  over  the  acetyl-phenetidin  (the  official  represent- 
ative of  the  group)  is  highly  improbable.  ,*= 

One  other  centrally  acting  analgesic  should  be  mentioned,  and  that  is 
cannabis  indica.  This  drug  is  remarkable  for  the  narrown^s  mth 
which  its  effects  are  limited  to  the  brain.  Upon  any  of  the  vital  organs 
its  action  is  so  extremely  feeble  as  to  be  almost  negligible.  _ Theoretic- 
allv  it  ought  to  be  a valuable  addition  to  our  armamentarium.  Prac- 
tically, however,  the  variability  in  the  potency  oi  its  preparations  an 
our  ignorance  of  its  pharmacy  almost  annihilate  its  serviceability. 

Drugs  Used  to  Check  Convulsions.— Convulsions  are  of  two  types, 
cerebral  and  spinal.  The  spinal,  or  reflex,  eonvuhnon  is 
excitability  of  either  the  sensory  or  motor  ganglia  of  the  spinal  cord 
The  impidse  for  the  movement  begins  with  an  irritation  of  ^ sensory 
nerve  passes  up  to  the  sensory  ganglia,  thence  is  transferred  to 

nrotor’  Ltres  of  the  cord,  from  which  the  impulse 
the  nerve  to  the  muscle.  Theoretically,  interruption  of  the  retlex  arc 
at  any  point  will  prevent  the  convulsion,  but,  practically,  the  drugs  v nc 
fre  usefJin  comrd  spinal  convulsions  act  upon  either  the  sensory 

m moto4a.gna  of  the  s'pin’ll  cord.  Drugs 

motor  nerves  as  conium  and  curare,  paralyze,  along  vith  the  other  motor 
erz::  which  supply  the  ihapuragni  and 
ing  respiration,  and  are,  therefore,  not  available 

As® far  L the  paralysants  of  sensory  nerves  are  concerned,  the  pract  ra 
fact  is  that  4^iavJnone  which  do  not  act  more  powerfully  on  the  Mtal 

“ThVc^eZrcoruTsimiri^ire^^  in  the  motor  area  of  the  brain, 
passing  downward,  thence  passes  througli  the  motor  ° 

b‘fcntirly^Xc(;!'a 
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cord  are  available  for  the  relief  of  both  spinal  (tetanic)  and  cerebral 
(epileptiform)  convulsions,  while  those  acting  upon  sensation  are  useful, 
at  least  theoretically,  only  in  the  reflex  convulsions. 

In  man  the  effect  of  the  bromine  ion  is  felt  first  upon  the  brain, 
although  in  the  lower  animals  the  spinal  cord  is  more  sensitive  to  its 
action.  The  effect  of  a bromide  upon  the  brain  is  very  different  from  that 
of  the  narcotic  group,  for  whereas  the  latter  act  preeminently  upon  the 
intellectual  centres,  the  bromine  affects  first  the  motor  area  of  the  brain, 
and,  only  when  given  in  large  quantities,  the  higher  cerebral  functions. 
This  differentiation  is  of  importance,  as  it  bears  strongly  upon  the 
clinical  use  of  the  bromides  as  somnifacients.  I am  convinced  that,  for 
the  purpose  of  directly  producing  sleep,  they  are  very  inferior  remedies, 
Their  value  in  insomnia  depends  probably  upon  their  power  of  benumb- 
ing the  perceptive  apparatus,  so  that  the  various  disturbances,  as  noise 
and  physical  discomfort,  which  tend  to  wakefulness,  have  less  influence. 

If  given  in  somewhat  larger  doses,  the  bromine  ion  depresses  the 
sensory  side  of  the  spinal  cord;  whether  or  not  there  is  an  effect  upon  the 
perceptive  centres  in  the  cerebrum  is  uncertain.  It  is  only  if  given  in 
very  large  or  toxic  doses  that  they  exercise  an  influence  upon  the  lower 
motor  neuron. 

The  therapeutic  value  of  these  salts  depends  entirely  on  the  bromine, 
but  the  effects  of  the  basic  ion  are  sufficiently  powerful  to  influence  their 
availability  in  certain  types  of  cases;  and  as  I shall  not  have  another 
occasion  to  consider  the  comparative  effects  of  the  different  earths,  they 
may  be  described  here,  in  order  to  point  out  how  far  they  may  modify 
the  action  of  the  bromine. 

Potassium  weakens  the  vigor  of  the  cardiac  contraction  and  also 
lessens  the  reflex  activity;  in  other  words,  it  is  depressant  to  both  the 
circulation  and  the  central  nervous  system.  The  potassium  bromide, 
therefore,  is  the  most  powerful  anticonvulsant  of  this  group,  but  is  also 
somewhat  depressant  to  the  circulation,  and  incidentally  is  the  most 
liable  to  upset  the  stomach.  Lithium  is  similar  in  its  effects  to  potassium, 
although  its  action  is  not  so  well  marked.  The  ammonium  ion  is 
stimulating  to  the  central  nervous  system  and  to  the  circulation.  On 
account  of  the  first  action,  the  ammonium  bromide  should  not  be  em- 
ployed when  we  are  using  the  drug  to  impress  the  spinal  cord,  as  the 
depressant  action  of  the  bromine  would  be  more  or  less  neutralized  bv 
the  ammonium.  Wlien,  however,  we  desire  a cerebral  action,  as,  for 
instance,  in  epilepsy,  the  ammonium  bromide  is  eminently  available, 
since  some  of  the  undesirable  effects  of  the  bromide  are  more  or  less  over- 
come by  the  basic  ion.  The  metal  sodium  is,  so  to  speak,  neutral;  it 
has  neither  marked  exciting  nor  marked  depressing  properties  on  the 
circulation  or  nervous  system,  and  sodium  bromide  might  be  designated 
as  the  salt  of  preference  for  routine  usage.  Although  both  calcium  and 
strontiurn  have  a tonic  effect  upon  the  heart,  and  probably  also  cause 
constriction  of  the  blood-vessels,  yet  they  are  both  so  poorly  absorbed 
from  the  intestinal  tract  that,  in  the  use  of  these  salts  of  hydrobromic 
acid,  the  effect  of  the  kation  hardly  comes  into  consideration.  They 
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represent,  perhaps,  the  purest  bromine  action  it  is  possible  to  obtain  from 
tlie  inorganic  salts  with  the  least  disturbance  of  the  stomach. 

The  action  of  the  anesthetics,  ether  and  chloroform,  involves  the 
whole  of  the  central  nervous  system,  the  order  in  which  is  it  afiected 
being  about  as  follows;  first,  the  brain,  then  the  sensory  cord,  and  then 
the  motor  cord.  In  deep  anesthesia  all  these  portions  of  the  nervous 
system  are  completely  paralyzed.  Chloroform  is  so  much  more  power- 
ful, and  so  much  more  prompt,  than  ether  that  the  latter  is  rarely  used  as 
an  anticonvulsant.  The  remainder  of  the  clinically  useful  anticonvul- 
sants— namely,  chloral  hydrate,  the  nitrites,  and  physostigmine— all 
act  upon  the  motor  side  of  the  cord. 

The  comparative  utility  of  the  anticonvulsants  depends  chiefly  upon 
the  rapidity  of  their  action.  Chloroform  acts  very  promptly,  but  ite 
effects  disappear  almost  immediately  on  its  withdrawal,  so  that,  if  it  is 
desired  to  keep  the  convulsion  suppressed  with  the  use  of  chloroform, 
it  is  necessary  to  continue  its  administration.  It  is,  however,  manifestly 
impossible  to  keep  the  patient  under  the  influence  of  chloroform  any 
great  length  of  time,  and,  therefore,  chloroform  is  useful  only  in  very 
violent  convulsions,  where  life  is  immediately  threatened,  as  in  strychnine- 
poisoning or  eclampsia.  Still  more  rapid  in  its  effects  than  chloroform 
IS  amyl  nitrite,  but,  on  account  of  its  powerful  influence  upon_  the  circu- 
lation, it  can  rarely  be  pushed  to  the  same  degree  of  paralysis  that  can 
chloroform.  It  is,  however,  a very  valuable  anticonvulsant  m certain 
tmes  of  epilepsy  and  in  strychnine  poisoning.  The  other  nitrites,  a - 
though  slower  in  their  action  than  amyl  nitrite,  are  too  fleeting  in 
their  effects  to  be  useful  as  continuous  sedatives,  and  lack  tlie  extra- 
ordinary promptness  of  action  which  makes  amyl  nitrite  especia  y 

^^^'practically  the  most  useful  remedies  we  have  for  the  relief  of  convul- 
sions are  the  bromides  and  chloral  hydrate.  In  concisions  of  the  cere- 
bral type,  chloral  hydrate  will  generally  act  more  certain  y than  the 
bromides.  It  must  be  remembered  that  in  human  beings  the  action  of 
both  of  these  remedies  upon  the  brain  occurs  earlier  than  that  upon  the 
spinal  cord,  and  that,  therefore,  larger  doses  are  needed  when  the)  are 
used  as  anticonvulsants  than  when  they  are  employed  as  cereb 

Used  to  Slow  the  Pulse.— It  may  be  a new  concept  to  some  to 
regard  the  slowing  of  the  pulse  itself  as  an  end  to  be  strived  for,  but  I 
beUeve  its  correctness  is  easily  demonstrable.  In  chronic  heart  disea 
our  obiec?  should  be,  not  merely  to  temporarily  increase  the  work  done  by 
the  heLt,  nor  to  raise  the  blood-pressure  so  that  cert^  3^11^0  M 

be  set  aside.  b.,t  to  penoanen^  S tldch  ^ 

heart  musclc,  so  that  it  shall  Dc  surncic  . , • i 

, art  muboic,  phys  ological  conditions  of  the 

d3a"t ioHi  : i k L.  re’d„i.ion  fn  the  p„lse-pte  n,u^ 

:;are  ^rdiac  e’nergy  and  increase  those  anabohc  processes  .Inch  tend 

‘"''''h:lK“'i’n  rate  at  rvhich  the  heart  beats,  whether  brought  on 
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by  chemical  agents  or  by  physiological  ones  are  due  almost  solely  to 
differences  in  the  length  of  the  diastolic  period;  for  while  it  is  true  that 
certain  drugs  do  prolong  also  the  systole,  the  amount  of  time  which  is  con- 
sumed in  this  longer  contraction  is  insignificant  in  comparison  with  that 
which  is  spent  in^ the  lengthened  diastole.  Now,  during  the  period  of 
cardiac  relaxation,  the  blood  is  flowing  constantly  from  the  great  veins  into 
the  auricle,  and  through  the  auricle  into  the  ventricle— the  auricular 
contraction  is  but  the  sharp  completion  of  the  diastolic  flow  which  fll  s 
the  ventricle.  It  is  evident,  therefore,  that  cceteris  paribus,  if  the  diastole 
is  prolonged,  a larger  amount  of  blood  will  be  in  the  ventricle  at  the  begm- 
nintr  of  its  contraction,  and  the  pulse  volume  be  correspondingly  increased. 
Thfs  conclusion  has  been  abundantly  confirmed  by  experimentation,  and 
Elving  and  Wendt  have  shown  that  the  increased  size  of  the  pulse- 
waves  almost  compensate  for  the  reduction  in  their  number,  so  that  a 
heart  which  is  beating  anywhere  between  60  and  100  times  a minute 
pumps  almost  the  same  quantity  of  blood  at  all  rates.  As  the  systolic 
period  is  the  same  in  both  instances,  if  the  heart  which  contracts  but  60 
times  in  a minute  drives  forward  as  much  blood  as  if  beating  one-half 
again  as  rapidly,  it  follows  that  the  slowly  acting  heart  has  more  time 
to  rest  and  exerts  also  much  smaller  total  of  muscular  power.  The  lost 
muscular  power  in  the  rapidly  acting  heart  is  explained  by  the  fact  that, 
if  the  ventricular  cavity  is  incompletely  fllled  at  the  beginning  of  the 
systole,  no  useful  work  can  begin  until  there  has  been  sufficient  short- 
ening of  the  chamber  to  correspond  to  the  amount  of  blood  it  contains. 

The  slowing  of  the  pulse,  however,  not  only  diminishes  the  catabolic 
changes  which  take  place  during  functional  activity,  but  also  favors  the 
reconstructive  metabolism,  for  it  is  a fundamental  physiological  principle 
that  the  reparative  processes  go  on  during  the  time  of  functional  rest, 
which,  for  the  heart,  is  during  diastole. 

Moreover,  a large  pulse-wave  is  favorable  for  a better  Ailing  of  the 
coronary  artery,  and  hence  tends  to  better  nutrition  of  the  heart  muscle. 
Finally,  as  clinical  evidence  of  the  correctness  of  my  logic,  I may  call 
attention  to  the  fact,  which  has  caused  much  surprise  to  some  clinicians, 
that  even  in  cases  of  heart  disease,  with  abnormally  high  blood-pressure, 
digitalis  may  prove  beneficial. 

The  drugs  which  slow  the  pulse  may  be  divided  into  two  groups — those 
which  increase  the  tone  of  the  heart  muscle  and  tend  to  raise  blood-pres- 
sure and  those  which  do  not.  In  the  first  class,  the  most  important  are 
digitalis,  strophanthus,  apocynum,  convallaria,  adonidins,  and  perhaps 
sparteine;  in  the  second  class,  aconite  and  veratrum  are  the  only  ones 
still  employed  to  any  large  extent. 

Digitalis  Group. — Stimulation  of  the  cardio-inhibitory  mechanism 
produces  an  increase  not  only  in  the  duration  but  also  in  the  complete- 
ness of  the  diastole;  that  is,  a lessening  of  the  muscle  tone  of  the  heart. 
It  is  evident  that  in  cases  where  there  is  already  dilatation  of  the  heart, 
and  especially  where  the  peripheral  resistance  is  high,  this  loss  of  tone, 
brought  about  through  stimulation  of  the  pars  vagum,  may  easily  prove 
harmful  as  tending  toward  further  dilatation.  The  digitalis  group,  how- 
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ever,  have,  besides' their  action  upon  inhibition,  a powerful  effect  in  in- 
creasing the  tone  of  the  heart  muscle.  This  is  seen,  not  only  in  the  more 
vigorous  contraction  of  the  ventricle  during  systole,  but  also  in  the  less 
complete  relaxation  during  diastole.  This  effect  upon  the  heart  muscle 
in  normal  conditions  will  entirely  overcome  the  diminished  tone,  brought 
about  through  their  effects  upon  the  pneumogastric  nerve,  and  renders 
this  group  of  drugs  peculiarly  valuable  in  those  cases  of  chronic  heart 
weakness  in  which  there  is  a loss  of  muscle  tone. 

A third  effect  of  the  digitalis  group  must  be  borne  in  mind  as  influ- 
encing the  clinical  use  of  these  drugs,  and  that  is  their  effect  upon  vaso- 
motor mechanism.  All  of  the  digitalis  group,  as  far  as  they  have  been 
studied,  are  more  or  less  stimulating  to  vasomotion,  but  some  of  them  are 
more  active  in  this  regard  than  others.  Strophanthus  is  one  of  the 
feeblest  vasoconstrictors  of  the  group,  but  the  statement  which  is  some- 
times made  that  it  has  no  effect  upon  the  vasomotor  system  is  very  far 
from  the  truth.  Adonidine  differs  from  the  other  digitalis  drugs,  accord- 
ing to  the  experiments  of  Kakowski,  in  that  it  is  the  only  one  of  the  series 
which  does  not  constrict  the  coronary  vessels.  ^Miat  bearing  this  cor- 
onary constriction  has  upon  the  therapeutic  use  of  this  group  of  drugs 
is  as  yet  not  clear. 

\Miile  upon  this  subject  of  the  effects  of  digitalis  upon  the  vasomotor 
mechanism,  I wish  to  call  attention  to  the  fact  that  this  action  is  not 
always  the  unmixed  evil  which  some  have  believed.  On  account  of  the 
anatomical  relations  of  the  coronary  artery  to  the  aorta,  a considerable 
degree  of  pressure  is  required  in  the  aorta  to  afford  the  proper  blood- 
supply  to  the  heart  muscle.  If  the  peripheral  resistance  is  low  and  the 
heart  muscle  feeble,  there  will  be  a reduction  in  tlie  proportion  of  blood 
which  passes  to  the  heart  and  a consequent  impoverishment  of  its  nutri- 
tion. Tigerstedt  has  found  that  dilatation  of  the  peripheral  blood-vessels 
diminishes  the  output  of  the  heart;  despite  the  lessened  resistance  m 
front  of  it,  and  the  consequent  greater  ease  with  which  its  contents  can 
be  expelled,  the  heart  is  unable  to  pump  as  much  blood  when  the  periph- 
eral resistance  is  low.  Tigerstedt  attributes  this,  probably  correcth , to 
the  fact  that  under  the  low  peripheral  resistance  there  is  a diminution  in 
the  blood-supply  to  the  heart,  and  consequent  weakening  of  the  muscle 
is  the  result  of  insufficient  food  and  oxygen.  It  is  manifest,  therefore, 
that,  if  the  blood-pressure  is  low,  the  vascular  constriction  produced  by 
digitalis  favors  better  nutrition  of  the  heart  muscle,  so  that  the  inci  eased 
obstruction  to  the  passage  of  blood  is  more  than  balanced.  But,  on  the 
other  hand,  if  the  blood-pressure  is  very  high,  as  is  not  infrequently  the 
case  in  certain  types  of  heart  disease,  there  is  nothing  gamed  by  further 
contracting  the  peripheral  blood-vessels,  and  the  vasomotor  action  of 
digitalis  may  prove  harmful  by  placing  a resistance  before  a heart  who.se 
enfeebled  musculature,  unable  to  cope  with  the  added  burden,  gnes  way 

in  the  form  of  further  dilatation.  , i • r 

By  common  clinical  experience,  both  strophanthus  and  adomdine 
have  been  deemed  less  tnistworthy  than  digitalis  in  severe  eases  ot  lieart 
weakness.  In  the  pharmacological  laboratory  this  relation  has  not  been 
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observed.  A plausible  explanation  of  this  unreliability  may  be  found  m 
the  fact  that  the  absorption  of  strophanthus  from  the  intestinal  tract  is 

extremely  irregular.  , j.  , 

While  on  the  subject  of  digitalis,  I wish  to  express  my  belief  that 
there  is  no  single  principle  of  digitalis  which  can  clinically  replace  the 
druo-  itself.  The  one  most  widely  employed,  digitoxin,  has  been  shown 
by  Frankel  to  be  the  most  dangerously  cumulative  of  all  this  group  of 
drugs,  and,  while  the  various  glucosides  of  digitalis  are  similar  in  their 
action,  it  is'too  much  to  claim  that  they  are  identical,  and  the  value  of  the 
I drug  rests  in  the  blending  of  the  effects  of  its  different  principles. 

The  diuretic  action  of  the  digitalis  group,  which  is  partly  the  result 
of  better  circulation,  but  partly  also  of  a direct  action  on  the  kidneys, 
will  be  considered  in  connection  with  the  drugs  used  to  increase  the  flow 
: of  urine.  Apocynum  and  squill,  which  belong,_  pharmacologically,  to 

the  same  group  are  also  considered  among  the  diuretics. 

Aconite  Group. — ^There  are  only  two  drugs  at  all  widely  used, 
that  belong  to  the  second  class  of  substances  which  slow  the  pulse,  and 
they  are  aconite  and  veratrum.  These  remedies  were  formerly  classed 
as  cardiac  depressants,  but,  as  neither  one  of  them  lowers  the  blood- 
pressure  when  given  in  therapeutic  dose  after  section  of  the  pneumo- 
gastric  nerve,  it  is  evident  that  they  have  little  if  any  real  depressing 
influence  upon  the  heart  muscle.  Indeed,  there  is  reason  to  believe  that 
in  small  quantities  their  influence  upon  the  heart  is  stimulating  rather 
than  weakening.  The  pronounced  fall  of  blood-pressure  which  is  pro- 
duced by  them  is  due  solely  to  the  great  slowing  of  the  pulse,  the  result  of 
stimulation  of  the  cardio-inhibitory  centre.-  As  far  as  the  circulation  is 
concerned,  these  remedies  are  almost  purely  inhibitory  stimulants.  As 
pointed  out  above,  however,  this  stimulation  of  the  pneumogastric  nerve 
leads  to  a diminution  of  the  muscular  tone  of  the  heart,  not  as  a result 
of  the  direct  influence  of  the  drug,  but  simply  as  one  of  the  evidences  of 
excessive  inhibition. 

They  are  used  in  medicine  in  those  cases  in  which  the  muscular  tone 
of  the  heart  muscle  is  not  low,  as,  for  instance,  in  the  so-called  “irritable 
heart”  of  athletes,  and  in  which  it  is  desired  to  reduce  the  pulse-rate  in 
order  to  prevent  the  heart  exlrausting  its  energy  in  uncontrolled  action. 

It  has  been  taught  in  the  past  that  there  was  an  essential  difference 
between  aconite  and  veratrum,  in  that  the  latter  produced  dilatation  of 
the  blood-vessels  and  that  aconite  did  not.  More  recent  investigation, 
however,  seems  to  have  demonstrated  that  veratrum  does  not  dilate  the 
blood-vessels  if  given  in  anything  approaching  therapeutic  quantities, 
so  that,  as  far  as  the  effects  of  small  quantities  are  concerned,  the  action 
of  the  two  drugs  upon  the  circulation  is  practically  identical.  ^Mien,  how- 
ever, larger  quantities  are  given,  aconite  produees  a marked  disturbance 
of  the  cardiac  rhythm,  so  that  the  auricle  and  ventricle  no  longer  act  syn- 
chronously, whereas,  in  the  case  of  veratrum,  under  toxic  dose,  the  heart 
simply  becomes  slower  and  weaker,  but  maintains  its  normal  rhythm. 
Veratrum  may  be  pushed  to  full  physiological  action  with  more  freedom 
than  aconite,  for  the  reasons,  first,  that  excessive  quantities  will  generally 
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promote  emesis  before  serious  poisoning,  and,  for  tlie  second,  because  it 
is  less  likely  to  disturb  the  irritability  of  the  heart  muscle.  On  the  other 
hand,  for  ordinary  conditions  aconite  is  preferable,  as  it  is  less  prone  to 
upset  the  stomach. 

Drugs  which  are  Used  to  Raise  the  Blood-pressure. — 'We  may  in- 
crease the  blood-pressure  either  by  increasing  the  force  of  the  heart  or  Ijy 
contracting  the  blood-vessels.  Consequently,  we  may  divide  the  circula- 
tory stimulants  into  two  groups — those  whose  action  is  chiefly  upon  the 
heart  and  those  whose  action  is  chiefly  upon  the  vasomotor  system.  Some 
of  the  circulatory  stimulants  belong  to  both  groups,  that  is,  they  pos.sess 
a power  over  the  blood-vessels  as  well  as  the  heart,  but  I shall  consider 
these  in  the  class  in  which,  in  my  opinion,  they  show  the  predominating 
effect. 

Cardiac  Stimulants. — The  cardiac  stimulants  include  alcohol,  am- 
monia, caffeine,  camphor,  and  the  digitalis  poup. 

It  may  not  be  amiss  to  emphasize  the  distinction  between  what  we  may 
call  the  alcohol-camphor  group  and  the  drugs  allied  to  digitalis,  for,  while 
in  a sense  both  sets  may  be  called  cardiac  stimulants,  their  effects  on  the 
heart  are  quite  unlike.  The  most  striking  dissimilarity,  from  a pharma- 
cological standpoint,  is  seen  in  the  effects  of  poisonous  doses,  whereas, 
under  digitalis,  the  contraction  of  the  heart  muscle  becomes  constantly 
more  vigorous  and  prolonged,  even  until  death;  that  is,  there  is  a constant 
stimulation  from  all  doses.  With  the  other  group,  as  soon  as  a certain 
maximum  dose  is  surpassed,  the  stimulation  passes  into  depression. 
The  practical  application  of  this  fact  is  that  the  a,lcohol-camphor  ^oup 
must  not  be  given  too  freely ; if  these  drugs  fail  to  better  the  circulation  in 
ordinary  doses,  it  is  useless  to  give  more,  for  one  would  but  add  to  the 
danger  of  the  disease  that  of  the  secondary  depressant  influence  of  the 

remedy. 

Another  important  practical  distinction  lies  in  the  fact  that,  as  thej 
do  not  stimulate  inhibition,  the  alcohol-camphor  group  lack  the  tonic 
properties  of  digitalis.  Their  influence  is  purely  that  of  an  excitant  or 
temporary  stimulant,  and  the  increased  action  is  at  the  expense  of  the 
reserve  energy  of  the  heart.  For  this  reason  they  are  not  suitable  drugs 
for  the  treatment  of  chronic  heart  disease,  save,  of  course,  for  emergency 

use,  where  immediate  death  is  threatened.  , i 

There  has  been  a great  deal  of  dispute  as  to  whether  alcohol  stimu- 
Vipart  nr  nnt.  It  is  universally  agreed  that  the  large  dose  oi 


cent  investigations,  however,  by  Koc 
others  seem  to  pretty  clearly  demon 
a distinct  if  not  great  increase  in 


(he  functional  activity  of  (he  heart. 
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Since,  however,  the  blood-vessels  of  the  skin  are  dilated  by  this  dose,  the 
pressure  within  the  arteries  generally  is  not  greatly  altered.  In  conditions 
of  exhaustion  the  influence  of  alcohol  upon  the  heart  seems  to  be  more 
: marked  than  it  is  in  the  normal  animal.  While  I believe  that  alcohol  is 
• capable  of  acting  as  a stimulant  to  the  circulation  in  certain  conditions  of 
■ exliaustion  or  depression,  as  occur,  for  instance,  during  the  infectious 
fevers,  I am  convinced  that  it  has  been  too  much  relied  upon  in  these  con- 
. ditions,  and  too  frequently  employed  in  conditions  for  which  it  is  in  no 
wise  suitable.  Its  value  in  such  states  as  surgical  shock  is  extremely 
questionable,  because,  although  it  has  more  or  less  stimulant  influence 
on  the  heart,  it  has  a depressant  action  upon  the  vasomotor  mechanism 
i which  is  usually  already  below  par. 

' Ammonia  is  a rapidly  acting  but  fugacious  stimulant  to  the  circulation, 

I affecting  both  the  heart  and  the  blood-vessels.  It  is  so  rapidly  destroyed 
I however,  and  so  slowly  absorbed  through  the  mucous  membranes,  that 
i it  is  wellnigh  impossible  to  obtain  any  effect  from  it  through  oral  admin- 
j istration.  If  an  action  is  desired  from  this  substance,  it  should  be  ad- 
ministered hypodermically. 

Concerning  the  effects  of  caffeine,  our  information  is  not  as  yet  enough 
to  permit  of  positive  statement.  It  is  definitely  determined  that  it  accel- 
erates the  heart-beat  independent  of  any  action  on  inhibition,  and  prob- 
ably also  slightly  augments  the  size  of  the  contraction,  so  that  we  properly 
i class  it  as  a cardiac  stimulant.  It  also  causes  some  constriction  of  the 
i vessels,  but  whether  by  a central  or  peripheral  action  is  uncertain. 
Clinicians  sometimes  employ  caffeine  as  a heart  stimulant  in  cases  of 
chronic  valvular  disease,  but  it  is,  in  my  .opinion,  bad  therapeutics. 
While  caffeine  may  be  of  service  in  these  conditions,  it  is  in  those  cases  in 
which  there  is  marked  dropsy  that  it  becomes  of  value  through  its  influ- 
ence on  the  kidneys. 

While  camphor  has  apparently  little  effect  on  the  normal  heart,  it 
seems  to  counteract  in  some  way  the  influence  of  depressing  poisons. 
Thus,  Heubner  and  others  have  found  that  camphor  will  excite  the  heart 
to  renewed  activity  after  muscarine,  and  Bohme  asserts  that  the  same  is 
true  of  the  heart  arrested  by  chloral.  Clinical  evidence  is  abundant  that 
camphor  exercises  a powerful  stimulating  effect,  when  given  hypoderm- 
ically, which  lasts  from  one  to  two  hours. 

Sufficient  has  been  said  of  the  action  of  digitalis  in  the  section  on 
drugs  which  slow  the  pulse,  except  to  point  out  that  its  action  on  inhi- 
bition to  a certain  extent  antagonizes  its  blood-pressure-raising  proper- 
ties. It  might,  therefore,  be  advisable,  when  using  it,  to  combat  acute 
circulatory  failure,  to  combine  it  with  atropine  as  an  inhibitory  paralyzant. 

Vasomotor  Stimulants. — The  arterial  pressure  is  the  result  of  the 
pumping  force  of  the  heart,  driving  fluid  against  the  resistance  offered 
by  the  blood-vessels.  The  vascular  resistance  varies  chiefly  with  the 
calibre  of  the  vessels.  For  the  maintenance  of  proper  degree  of  blood- 
pressure  a condition  of  semicontractiou  of  the  blood-vessels  is  as 
necessary  as  is  sufficient  muscle  power  in  the  heart.  General  dilatation 
of  the  blood-vessels,  vasomotor  paralysis,  will  so  greatly  diminish  the 
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resistance  that,  despite  a perfectly  healthy  heart,  the  blood-pressure  may 
fall  to  zero  and  death  occur.  Cases  of  sudden  death  due  to  vasomotor 
paresis  have  been  observed,  for  instance,  after  violent  blows  on  the  ab- 
domen, which  paralyze  the  splanchnic  area.  It  is  only  within  compara- 
tively recent  times  that  the  importance  of  vasomotor  tone  for  the  mainte- 
nance of  proper  circulation  has  been  realized.  Many  of  those  conditions 
of  low  blood-pressure,  such  as  are  seen  in  surgical  shock  and  in  the  later 
stages  of  infectious  fevers  and  the  like,  which  the  profession  were  wont 
at  one  time  to  speak  of  as  heart  failure,  are  now  regarded  as  vasomotor 
failure.  Speaking  generally,  where  our  object  is  to  simply  elevate  e 
blood-pressure,  more  striking  results  can  be  obtained  from  the  vasomo  or 
stimulants  than  from  heart  stimulants.  Among _ the  drug.s  which  are 
useful  for  increasing  vasomotor  tone  maybe  mentioned  digitalis, strych- 
nine, atropine,  ergot,  and  adrenaline.  . . , , • the 

The  suprarenal  capsules  contain  a principle  chemically  allied  to  the 

alkaloids,  which  is  an  extraordinarily  powerful  stmulant  to  ^ 

pathetic  nerves,  including  the  vasomotor  nerves.  There  is  no  substance 
Lployed  in  medicine  which  is  capable  of  causing  a ^eater  rise  m the 
Sd-prlsure  than  this  principle.  There  are  a number  of  conditions, 
LwevCT,  which  greatly  limit  its  field  of  usefulness  as  a general 
sSInt  In  the  first  place,  its  action  is  so  extremdy  fugacious  that 

= = r t 

TTth^rdrim  it  is  necessary  to  administer  it  intravenously.  The 

„ess  ot  its  action. 

SrSVoro'»s  clinical  utility  as  a general 
use  of  adrenaline  in  the  -“t  has  been 

degeneration  of  the  arterial  tvalls,  ^ been  demonstrated 

upon  the  endothelial  lining,  and,  while  ‘‘  hf  ^ reason  to 

that  similar  changes  are  caused  in  'j””™  i„  ,l,c  human 

doubt  that  the  irritant  action  of  the  drug  " “ edema  has 

being  as  in  the  rabbit.  . I"  dose, 

resulted  from  the  experimental  u principle  exercises  com- 

This  latter  condition  arises  rom  fpe  violent  spasm 

paratively  little  eflect  upon  the  pu  J congestion  in  the 

of  the  systemic  arteries  must,  there  , - ^ accident  is 

lungs  and  consequent  escape  o u j elevated  considerably 

not  likely  to  happen  unless  the  ' eery  low  blood- 

above  normal,  and  is  hardly  to  le  c , p ‘ Uygjcian  Very  cautious 
pressure.  On  the  other  hand  it  Lly  mod- 

in  the  use  of  adrenaline  in  ca.  . reason  to  believe  that  the  heart 

erately  low,  and  m cases  in  bdieve  that  this  agent, 

is  in  any  degree  weakened,  i hcretore , 
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as  powerful  as.it  is  physiologically,  has  a very  wide  range  of  utility  as  a 
general  stimulant  in  clinical  medicine.  As  a local  vascular  stimulant, 
for  instance,  in  local  hemorrhages  or  congestions,  it  may  be  used  with 
great  benefit. 

Atropine  is  a vasomotor  stimulant  of  moderate  power,  whose  useful- 
ness, however,  is  sometimes  greatly  lessened  by  its  effects  upon  other 
organs.  As  its  action  upon  the  glands  is  more  powerful  than  upon  the 
circulation,  it  is  necessary,  in  order  to  obtain  any  great  rise  in  the  blood- 
pressure,  to  give  doses  which  almost  completely  dry  up  secretions.  As 
this  condition  is  one  of  great  discomfort  to  the  patient,  its  use  as  a 
vasomotor  stimulant  is  practically  limited  to  cases  in  which  there  is  im- 
mediate danger  of  death.  In  these  conditions,  however,- — that  is,  where 
collapse  is  severe  enough  to  threaten  the  patient’s  life  at  once, — the  action 
of  the  drug  in  checldng  secretion  is  usually  beneficial,  as  the  drying  of  the 
skin  tends  to  maintain  the  bodily  temperature.  Moreover,  the  paralytic 
action  upon  the  cardio-inhibitory  mechanism  increases  the  rate  of  the 
pulse,  and,  therefore,  augments  the  work  done  by  the  heart.  Wl:iile 
atropine  is  in  no  true  sense  a stimulant  to  the  heart  muscle,  yet  the  increase 
in  cardiac  rate  which  follows  its  administration  must  tend  to  an  eleva- 
tion of  the  blood-pressure.  The  drug,  therefore,  in  cases  of  surgical 
shock  or  in  cases  of  poisoning,  is  of  service  as  a circulatory  stimulant. 

Strychnine  does  not  possess  the  action  of  atropine  upon  the  glands, 
and  is  probably  even  more  powerful  as  a vasomotor  stimulant.  It  is 
probably  the  most  commonly  employed  drug  where  vasomotor  stimula- 
tion is  desired.  Ordinarily,  however,  it  is  given  in  too  small  dose  to  exer- 
cise its  full  effects  upon  the  circulation.  To  obtain  stimulation  of  the 
vasomotor  centre  it  must  be  f)ushed  to  the  full  degree  of  tolerance— that 
is,  until  the  beginning  of  exaggerated  reflexes  shows  the  action  upon  the 
spinal  cord. 

Digitalis  is  frequently  forgotten  in  considering  the  vasomotor  stimu- 
lants. It  is,  however,  one  of  the  most  powerful  drugs  for  this  purpose 
that  we  possess,  the  vasomotor  effects  frequently  surpassing  the  heart 
action. 

Ergot  is  a very  powerful  vasomotor  stimulant,  but  is  absorbed  com- 
paratively slowly,  either  through  the  intestinal  tract  or  from  subcutaneous 
tissues.  Moreover,  the  preparations  of  ergot  which  are  commercially 
obtainable  are  generally  almost  inert,  so  that,  while  theoretically  it  should 
be  a very  valuable  drug,  practically,  in  conditions  of  acute  circulatory 
allure,  it  is  of  little  utility.  On  the  other  hand,  in  conditions  of  chronic 

congestions,  as  in  certain  types  of  diarrhea,  it  has  proved  itself  clinicallv 
of  much  value. 

Drugs  which  are  Used  to  Lower  the  Blood-pressure. — Three  types 
o rugs  have  been  used  to  reduce  abnormally  high  arterial  pressure — 
those  which  act  by  slowing  the  pulse  (aconite  group),  those  which  weaken 
the  contractile  power  of  the  heart  (antimony),  and  those  which  dilate 
e oo  -vessels  (nitrites).  Besides  these  direct  agents,  efforts  are  some- 
cathar^S^^  blood-pressure  by  extreme  depletion,  as  with  the 
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The  use  of  antimony  as  a means  of  reducing  the  force  of  the 
tion  has  almost  entirely  disappeared  and  justly  so.  „ 
anv  iustification  for  lowering  the  functional  capacity  of  the  heart  v>he 
weVafSuce  an  equal  degree  of  diminution  of  cardiac  action  by  such 

di  ugs  as  aconite  ov  vei-atrum,  whose  depressant  "nwSory 

tiallv  weaken  the  heart  and  can  be  immediately  abolished  by 
paSyrnb  as  atropine.  Most  commonly,  howevay  the  indication  to 

Ler  the  pressure  is  met  by  the  use  of  the  ^ 

!!!dTdt^rt"e 

TbleTs  Stalrrrp'rper  by  Wallace  and 
ness  of  their  effect  on  human  beings  when  given  y 

AvaRAGU  Bnoomraassuan  Rmults 

Sodium  Nitrite,  and  I^rythrol  Duration  of 

Beginning  maximum  action. 

Drug.  of  action.  effect. 

Min.  Min.  Mm. 

. • N 1-3  7 

Amvl  nitrite  (3  minims) ■ 

Nitroglycerine  (li  minims  1 per  cen  . ^ g 30 

solution) ......•■ jQ  25  lo^om 

Sodium  nitrite  (1  gr.)  32  120-240 

Erythrol  tetranitrate  (,i  gr.)  

g • • 1 fn  9 minims  of  spirits  of  nitroglycerine 

thrr'oVf^esfJ^intheh^^^^^^^ 

cats,  but  observations  under  clinical 

conditions  on  human  benigs.  -cgg  j^ay  be  summed  up  about  as 

The  physiological  action  of  the  ^,;uLins  of  the  blood-vessels 

follows;  In  therapeutic  doses  *cy^  ‘ 

and  an  increase  in  the  pulse-rate  , ® . but  influence  over  the  motor 

inhibitory  centres  and  exercise  a dip  imcrfere  with  the  oxy- 

centres  in  the  spinal  cord ; it  give  ‘ j ei,eniiciil  changes  in  the  henio- 

gen-carrying  power  of  the  blood  by  ^ 

elobin.  Some  believe  that  the  iiitiilc  direction  is  far  from  con- 

muscle,  but  in  my  opinion  the  c™’c  sometinies  follows 

vinciiig.  The  increased  fuliiiss  ,„,eri„l  temsion  does 

, the  exhibition  of  more  forcibly,  but  merely  that  the 

not  mean  that  the  heart  IS  conti.  It  ngi 

1 Jour.  Amcr.  Med.  Assoc.,  ^o  . .1 
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disappearance  of  the  excessive  resistance  allows  the  ventricle  to  empty 
itself  more  completely,  \^^lile,  through  the  acceleration  of  the  heart-rate, 
these  agents  may,  perhaps,  slightly  augment  the  output  of  blood,  I do 
not  believe  that  any  of  the  nitrites  have  any  true  stimulant  effect  on  the 
heart  muscle,  and  I am  convinced  that  the  use  of  the  nitrites  in  conditions 
of  shock  and  collapse  has  no  rational  foundation  and  is  capable  only  of 
harm. 

The  action  of  the  nitrites  in  relaxing  blood-vessels  is  due  to  an  effect 
either  upon  the  arterial  muscles  or  on  the  nervous  mechanism  controlling 
these  muscles.  It  is  manifest  that  where,  as  a result  of  pathologic  proc- 
esses, the  muscular  coat  of  the  artery  has  been  largely  replaced  by 
fibrous  tissue,  the  nitrites  are  incapable  of  dilating  the  blood-vessels,  and, 
for  this  reason,  very  frequently  they  fail  when  their  effect  is  most  needed, 
as  in  cases  of  advanced  arteriosclerosis  with  high  blood-pressure. 

Cathartics. — ^The  older  writers  divided  the  cathartics,  according 
to  the  power  of  their  action,  into  the  laxatives,  the  purgatives,  and  the 
drastics.  The  difference  between  these  groups,  however,  is,  after  all, 
largely  a question  of  dosage,  for  a drug  which  in  full  dose  may  be  a power- 
ful drastic,  in  smaller  cjuantity  may  act  as  a mild  aperient,  and  the 
pharmacological  division  is  not  only  more  scientific,  but  more  useful 
practically.  The  cathartics,  according  to  their  physiological  action,  may 
be  divided  as  follows:  the  salines,  the  anthraquinone  group,  the  cathartic 
oils,  and  the  resinous  group. 

Salines. — When  two  solutions,  containing  an  inorganic  salt  in  differ- 
ent concentrations,  are  separated  by  an  animal  membrane,  there  is  a 
tendency  for  the  interchange  of  fluid  and  solid  constituents  through  the 
membrane  until  the  fluids  on  the  two  sides  become  of  equal  density. 
If,  therefore,  sodium  chloride  be  introduced  into  the  intestinal  tract,  it 
should  theoretically  determine  the  passage  of  fluid  into  the  bowel;  but 
practically  the  sodium  chloride  itself  passes  so  rapidly  through  the  wall 
of  the  gut  that  enormous  quantities  would  have  to  be  introduced  into 
the  bowel  to  perceptibly  disturb  the  osmotic  balance.  The  salts  of 
certain  acids,  however,  appear  to  be  unabsorbable,  or  at  least  difficultly 
absorbable,  by  the  intestines.  The  experiments  of  Pauli  indicate  that 
this  property  is  in  some  way  connected  with  their  power  of  precipitating 
albumins.  For  whatever  reason  the  salts  are  not  absorbed,  however,  the 
fact  that  they  remain  in  the  intestines  leads  to  a determination  of  liquids 
from  the  surrounding  tissues  into  the  lumen  of  the  bowel,  as  well  as 
prevents  the  absorption  of  any  fluid  which  may  already  be  present. 

\ hen  enough  fluid  has  accumulated  in  the  intestines  to  cause  moderate 
distention,  the  internal  pressure  reflexly  augments  the  peristalsis  and 
provokes  catharsis.  Since  the  effects  on  peristalsis  do  not  occur  until 
tliere  is  sufficient  pressure  within  the  intestines,  it  follows  that  the  more 
water  which  is  ingested  with  the  cathartic  salt,  the  more  promptly  it  will 
act.  Ihere  is  some  evidence,  however,  that  these  saline  cathartics  exer- 
cise a direct  stimulating  action  upon  the  glands  of  the  intestinal  mucosa, 
and,  while  this  efl’ect  may  in  part  explain  their  laxative  action,  that  it  is 
not  the  sole,  nor  even  the  chief,  cause  of  the  catharsis  is  shown  by  the 
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comparative  slowness  of  action  when  taken  in  concentrate(l  solution. 
The*^saline  cathartics  arc  the  neutral  salts  of  sulphuric,  phosphoric, 

tartaric,  and  citric  acids.  , t i v i i fV.es 

Among  the  salines,  the  choice  is  to  be  made,  I believe,  largely  on  the 

ground  of  palatability.  The  sulphates,  especially  magnesium  sulphate, 

Le  perhaps  somewhat  more  active  than  the  phosphates  or  the  taitra  es, 
but  the  latter  are  generally  efficient  in  ordinary  conditions.  Magnesium 
sulphate  has  an  unpleasant  bitter  flavor,  which  may,  however,  be  par- 
tiahy  disguised  by  exhibing  it  in  effervescent  form,  as  m the  official  effer- 
vescent magnesium  sulphate;  the  double  tartrate  o sodium  and  potas- 
sium, commonly  known  as  Rochelle  salts,  is  much  less  unplea  ant  and 
if  given  in  effervescent  form,  is  one  of  the  most  elegant  saline  laxativ  es. 

It  may  be  mentioned  in  passing  that  the  natura  laxative  waters,  as  vv  el 
as  the^various  proprietary  salines  upon  the  market,  are  simply  mixtures 
ffi  varyTng  pro^rtions  of  official  salines  with  various  other  salts,  as 

sodium  chloride  and  bicarbonate  of  soda.  ^ 

Anthraquinone  Series.— A number  of  vegetable  VAn 

action  to  the  presence  of  principles  which  are  chemical  derivatives  of  an- 
thraquinone.^  The  drugs  which  come  under  this  class  are  aloes,  cascara 

sagr^da,  jhubarb,^^^^^  drugs  is  due  to  a local  irritant  influence  upon  tlie 

walls  of  the  bowel,  increasing  peristalsis,  and  perhaps  n 

ffie  nitinal  glands.  The  effect  upon  peristalsis  seems  to  be  chiefly 

r to  the  large  intestines.  Magnus  found  that,  when  senna  was  added 

besides  i.s  cathartic 

fore,  exercises  a to  clean  out  the 

bowel  diarrhcea,but,  for  reasons  given  below,  I deem  it  in  erior 

to  other  drugs  for  this  purpose.  cimmibint  to  the  intestinal 

cathartic  OUs.-01eic  ae.d  - niildcr 
peristalsis,  and  olive  oil  is,  tlieiefo  , of  oleic  acid,  how- 

degrees  of  constipation.  Some  ^ ‘ mentioned  especially 

eve%,  are  actively  cathartic;  nSf  Ln  crolon  oil 

ricinoleic  acid,  from  castor  oi  , and  of  action 

Although  widely  different  m t leir  . j ^phough  verv  different  in 

of  these  two  drugs  i.s  probably  similar  in  kind,  altnougi  , 

%te  purgative  elTect  oMhe  cathartic 
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is  found  in  the  oil,  and  this  drug,  therefore,  being  irritant  to  all  mucous 
membranes,  is  liable  to  produce  emesis  as  well  as  catharsis,  and  acts 
promptly.  On  the  other  hand,  while  old  specimens  of  castor  oil  may  con- 
tain the  free  acid,  fresh  specimens  do  not,  and  it  is  necessary  for  the  oil  to 
be  saponified  before  it  can  act.  As  this  decomposition  takes  place  gen- 
erally in  the  duodenum,  it  acts  in  the  stomach  simply  as  any  other  bland 
oil  and  is  in  no  way  irritating,  and,  as  the  liberation  of  the  ricinoleic 
acid  takes  place  gradually,  its  action  is  not  manifest  for  several  hours 
after  the  administration  of  a dose  of  castor  oU. 

The  purgation  caused  by  ricinoleic  acid  appears  to  be  chiefly  due  to 
an  increase  in  the  peristaltic  movements  of  the  bowel,  the  result  of  a local 
irritation.  This  stimulating  effect  upon  peristalsis  differs  notably  from 
that  of  the  anthraquinone  series  in  that  it  affects  the  upper  bowel  as 
well  as  the  lower.  There  is  a popular  belief  that  the  purgation  by  castor 
oil  is  more  than  ordinarily  likely  to  be  followed  by  constipation.  The 
constipation,  however,  is  probably  due  to  the  fact  that  the  whole  of 
the  alimentary  tract  has  been  so  thoroughly  emptied  that  it  requires 
a considerable  amount  of  time  before  a normal  mucous  membrane  is 
able  to  secrete  enough  fluid  into  the  bowel  to  stimulate  its  movements, 
rather  than  to  any  direct  influence  of  the  drug. 

Resinous  Group.— The  old  group  of  “drastic”  cathartics  includes  a 
number  of  drugs  which  contain  as  their  active  principles  resinous  bodies, 
mostly  either  acidic  or  glucosidal.  While  the  subject  has  not  been 
thoroughly  worked  out,  the  active  principles  of  this  group  of  cathartics 
appear  to  be  closely  allied  chemically,  and,  at  least  from  a therapeutic 
standpoint,^  their  effects  are  practically  identical,  except  in  so  far  as  they 
may  differ  in  degree.  The  group  includes  colocynth,  gamboge,  elaterin, 
podophyllum,  jalap,  and  scammony. 

These  cathartics  are  more  or  less  irritant  to  mucous  membranes  and 
likely  to  give  rise  to  nausea,  yet,  as  the  presence  of  bile  seems  essential 
for  the  full  development  of  their  power,  the  effect  upon  the  stomach  is 
less  marked  than  that  upon  the  bowel.  As  the  result  of  the  irritation  of  the 
mucous  membranes  of  the  intestines,  we  have  not  only  an  increase  in 
the  peristalsis,  but  a large  secretion  by  the  glands;  in  other  words,  a 
condition  similar  to  that  in  an  intestinal  catarrh.  The  amount  of  fluid 
which  is  poured  into  the  bowel  under  these  circumstances  is  sufficient  to 
influence  the  total  liquids  of  the  body,  so  that  these  agents  are  useful 
for  the  purpose_  of  evacuating  dropsical  effusions.  Some  of  the  older 
writers  have  believed  that  elaterin  has  a special  property  of  causing  the 
elimination  of  urea  through  the  intestinal  glands,  and  is,  therefore,  of 
pecu  lar  value  in  kidney  diseases,  but  the  scientific  evidence  in  favor  of 
this  view  is,  to  say  the  least,  questionable. 

_ Mercury.— Certain  salts  of  mercury,  probably  by  virtue  of  a local 

irritant  action,  excite  the  intestines  to  abnormal  peristalsis.  The  ques- 
lon  of  greatest  interest  in  connection  with  the  mercurials  is  their  influ- 
ence upon  the  liver.  \\Tile  clinically  (hey  are  universally  employed  as 
c o agogues,  pharmacologically  their  effect  upon  hepatic  secretion  is 
prac  ica  y ni  . While  it  may  lie  accepted  as  definitely  proved  (hat  calo- 
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mel  and  the  other  mercurials  do  not  increase  the  secretion  of  bile,  diere 
is  strong  evidence  that  they  do  increase  the  amount  of  bile  in  the  feces. 
Exactly  how  this  is  brought  about  is  still  a matter  of  conjecture.  It  is 
in  my  opinion,  however,  probably  the  result  of  two  causes:  first,  by  virtue 
of  an  antiseptic  action,  the  mercurial  prugatives  dimmish  intestinal  putre- 
faction and  thereby  lessen  the  fermentative  decomposition  of  the  bowe  , 
and,  second,  they  may  increase  in  some  manner  the  outpouring  of  stored- 
up  bile  from  the  gall-bladder  and  hepatic  ducts.  . • 

Therapeutic  Uses.— The  importance  of  a knowledge  of  the  plysio- 
loo-ical  effects  of  the  cathartics  for  a proper  appreciation  of  their  relative 
vatues  can  be  roost  easily  shown  by  taking  up  the 

ditions  in  which  a purgative  is  required.  These  are:  (1)  lo  empty  the 
bowel  of  irritating  or  poisonous  substances,  as  in  cases  of  acute  enteri  is 
or  in  excessive  intestinal  putrefaction  with  the  formation  of  ptomaines. 
(2)  To  aid  in  the  elimination  of  toxic  materials  from  the  blood,  as  m the 
leatment  of  gout  or  uremia.  (3)  To  evacuate  fluid  m various  forms  of 
dropsy.  (4)  To  maintain  the  action  of  the  bowels  m chronic  constipa 

When  used  to  empty  the  bowels  of  toxic  materials,  the  properties  of 
the  ideal  purgative  would  be-that  it  affect  the  whole  intestines,  that  it 
shall  act  promptly,  and  that  it  shall  not  be  too  highly  irritant  Thes 
Snuisites  are  most  nearly  fulfilled  by  the  so-called  saline  kxatives.  If 
given  well  diluted,  they  usually  act  within  an  hour,  and  their  e ec  is 
rather  to  purely  physical  causes  than  any  form  of  irritation,  ihe  sail 

are,  for  these  rli^ous,  of  frequent  service  in  the  ° “Xflte 

and  similar  states  to  evacuate  the  offending  material.  But,  v hen  the 
double  eIc  to  bacterial  infection,  the  antiseptic  influence  of  mercur 
makes  it  of  great  value  as  a cathartic,  and,  although  less  prompt  thai 
tbp  salines  Llomel  may  frequently  be  substitued  for  them  vith  great 

Itattge  in  'T"Z' 

r Itnr  Jihas  also  been  widely  used  as  a laxadve  m mflammatory  con- 
Sns  o boXwith  thi  idea  that,  on  account  of  .ts  oleagurous 
frare  H wiU  exeTcise  roore  or  less  soothing  indnence  upon  ««  "tflanrrf 
mucous  membranes,  but,  as  it  is  broken  up  with 

S dnes',  and,  sinie  the  prime  object  is  to  get 

flaromation,  it  has  frequently  proved  o servi^^^^^^ 

both  of  the  anthraqninone  series  of  the  an- 

t;"rf  h’;;hrrr' Unl  m‘rour^  a™,  may  easily  add  to 

the  inflammation.  ralhartic  of  choice  should  be 
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but  are  harsher  in  their  action  than  the  purgative  salts.  At  times  the 
salines  and  the  drastics  may  be  combined  with  good  results.  Clinical 
experience  has  given  the  preference  among  the  drastics  to  either  elaterin 
or  jalap.  When  the  salines  are  being  used  to  evacuate  fluid  from  the 
body  or  to  deplete,  the  mode  of  use  differs  from  that  where  we  are  using 
them  to  simply  empty  the  intestinal  tract,  for,  while  the  more  dilute  the 
solution  of  the  saline  cathartic  is,  the  more  rapid  will  be  its  effect,  yet  it  is 
evident  that  if  the  osmotic  factor  plays  a part  in  the  effects  of  these  rem- 
edies, the  amount  of  fluid  which  is  drawn  from  the  surrounding  tissues 
into  the  bowel  will  be  greater  if  the  salt  is  given  concentrated. 

In  cases  of  chronic  constipation  it  is  generally  the  muscular  action 
of  the  intestines  which  is  at  fault,  and  for  this  reason  we  should  give 
preference  to  a laxative  which  increases  peristalsis.  These  are  the  vege- 
table cathartics.  On  account  of  the  highly  irritant  effect  of  the  resinoid 
group,  they  are  used  only  in  those  cases  in  which  the  anthraquinone  deriv- 
atives are  not  sufficient  by  themselves.  Much  benefit  is  sometimes  ob- 
tained in  these  cases  by  combining  with  the  cathartic  those  remedies 
which  act  directly  upon  unstriped  muscle.  The  most  important  of  these 
agents,  from  a clinical  standpoint,  are  atropine  and  physostigmine,  al- 
though strychnine  is  widely  used.  The  exliaustive  studies  of  Magnus 
have  shown  that,  in  not  too  large  doses,  atropine  increases  both  the  tone 
and  the  activity  of  the  rhythmic  contraction  of  the  intestinal  muscle, 
probably  through  an  action  upon  Auerbach’s  plexus,  but  the  most 
marked  effect  is  a regulation  of  the  peristaltic  movements,  so  that  the 
contraction  waves  became  of  nearly  equal  height  and  occurred  at  rhythmic 
intervals.  The  same  author  also  confirmed  the  previous  finding  of 
Fraser  and  others  that  physostigmine  increased  the  activity  of  the  intes- 
tinal muscles  through  an  action  probably  upon  the  muscle  substance. 
It  would  seem  probable  that  to  the  peculiar  regulating  action  of  atropine 
upon  peristalsis  is  due  its  value  to  prevent  griping  when  combined 
with  the  vegetable  cathartics. 

Drugs  Used,  to  Increase  Quantity  of  Urine. — Drugs  augment  the 
volume  of  urine  in  one  of  two  ways,  either  by  causing  an  increased  amount 
of  blood  to  pass  through  the  kidney,  or  by  direct  stimulation  of  the  secret- 
ing structure  of  this  organ.  The  increase  in  the  volume  of  blood  passing 
t irough  the  kidney  may  be  the  result  either  of  a greater  activity  of  the 
circulation,  as  through  stimulation  of  the  heart,  or  of  a larger  volume  of 
blood;  it  is  through  the  latter  effect  that  the  injection  of  normal  salt  solu- 
tion or  the  copious  drinking  of  water  increases  the  quantity  of  urine. 

e may,  therefore,  divide  the  diuretics  into  three  cla.sses^ — those  which 
act  by  stimulating  the  circulation,  those  which  increase  the  volume  of 
of  the  kidn  which  have  a direct  effect  upon  the  secreting  structure 

Curculatory  Stimulants.— The  volume  of  blood  which  passes  through 
the  kidney  is  evidently  not  dependent  solely  upon  the  height  of  the  general 
arterial  pressure,  but  upon  the  state  of  the  renal  blood-vessels  in  relation 

ose  o t le  re.st  of  the  body.  If  the  arteries  all  over  the  body  are  uni- 
, orm  y contracted,  although  the  blood-ju'essure  may  be  greatly  elevated,  it 
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is  evident  that  the  proportion  of  blood  in  the  kidney  will  be  just  the  same 
as  in  normal  conditions;  the  ordinary  vasomotor  stimulante,  therefore, 
do  not  increase  the  output  of  urine.  On  the  other  hand,  if  the  blood- 
vessels of  the  kidneys  remain  at  their  normal  size,  while  those  of  other  parts 
of  the  body  become  contracted,  the  kidney  will  receive  more  than  its 
just  share  of  blood,  and,  therefore,  its  secretion  will  be  encouraged. 
This  is  the  condition  of  affairs  under  the  influence  of  caffeine,  although  it 
is  probable  in  this  instance  that  the  dilatation  of  the  renal  ves.se(s_is 
secondary  to  the  demand  for  more  blood,  due  to  the  increased  activity 

When  however,  the  kidneys  are  the  seat  of  a local  fibroid  change,  the 
resistance  to  the  passage  of  blood  may  be  so  much  higher  in  these  organs 
than  in  the  rest  of  the  body  that  they  receive  less  than  their  normal  quota 
of  blood  In  this  instance  general  vasomotor  stimulation,  by  tending  to 
equalize  the  resistance  in  the  rest  of  the  body,  may  enforce 
culation  through  the  kidneys,  and  it  is  for  this  reason  that  the  high  blood- 
pressure  in  cases  of  nephritis  is  so  frequently  a conservative  effort  on  the 

^"""^In^thTcTse  of  digitalis,  while  there  is  a marked  constriction  of  the 
vessels  the  increased  heart  action  may 

vasomotor  effect,  and  more  blood  be  forced  through  the  kidney,  so  that 
the  effects  on  the  circulation  will  lead  to  an  increased  secretion  of  urine. 
Moreover,  if  not  all,  of  this  group  of  remedies  ™ 

stimulating  action  directly  upon  the  secretory  epithelium  ^yhe^dn  y, 
although  some  of  them  are  comparatively  feeble  m this  regard.  ig 

of  the  stomach  and  bowel,  is  greatly  h^  teh  m its  r^^  g ^ 

in  those  cases  where  the  ahmen  ary  ‘ Squill,  although  liable 

value  for  the  evacuation  of  c rop  ^ „r,,.vrmm  and  is  more  generally 
to  upset  the  ’“j  however,  that  both  of  these 

useful  as  a diuretic.  Itmus  beyond  the  limits  of 

drugs,  in  their  efccts  when  the  kidney  is  the 

simiile  cirrhotic  process.  ,,  congeners,  which 

are  «s^V:\linrh::Mh!:f tile  ™ »-<lors  <he  action  upon 
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the  kidney,  even  if  in  many  cases  it  does  not  prevent.  Therefore,  very 
frequently  beneficial  results  may  be  obtained  in  the  use  of  this  group  of 
remedies  as  diuretics  by  combining  them  with  a nitrite  in  order  to  prevent 
excessive  vascular  contraction. 

Saline  Diuretics. — As  has  already  been  pointed  out,  if  we  introduce  a 
saline  substance  into  the  blood-stream,  the  higher  concentration  of  the 
saline  constituents  of  the  blood  leads  to  a flow  of  water  from  the  surround- 
ing tissues  into  the  blood-vessels,  so  that  the  total  volume  of  blood  becomes 
increased.  Any  non-toxic  crystalloid  is,  therefore,  capable  of  acting  as 
a diuretic  by  increasing  the  amount  of  the  blood.  Some  salts,  being 
easily  diffusible  themselves,  escape  from  the  vessels  so  rapidly  that  there 
is  a relatively  small  attraction  for  water  into  the  circulation.  ' For  this 
reason  we  find  the  salts  of  potassium  are  more  diuretic  than  the  salts 
I of  sodium,  and  the  acetates  and  carbonates  more  diuretic  than  the  chlor- 
ides. For  practical  purposes  the  saline  diuretics  include  several  of  the 
salts  of  potassium,  sodium  acetate,  and  ammonium  acetate.  There  is, 
however,  a room  for  choice  among  the  salts  of  potassium.  Formerly  the 
nitrate  was  used  to  a considerable  extent  as  a diuretic,  but  the  nitric  ion 
is  so  irritant  to  the  kidney  that  this  salt  should  not  be  employed  where 
there  is  any  tendency  toward  renal  inflammation;  indeed,  it  is  hardly 
safe  to  give  it  in  large  enough  quantities  to  obtain  the  salt  action  even 
when  the  organ  is  healthy.  Potassium  chlorate  acts  in  the  body  very 
much  as  does  the  nitrate,  and  is  not  available  as  a saline  diuretic.  The 
chloride,  being  comparatively  readily  diffusible,  for  reasons  just  pointed 
out,  is  less  efficient  as  a diuretic.  The  salts  of  potassium  which  are  prac- 
tically useful  as  diuretics  are  the  acetate,  citrate,  bitartrate,  and  the  bi- 
carbonate. The  acetate  and  citrate  undergo  in  the  system  a process  of 
oxidation  and  appear  in  the  urine  in  the  form  of  carbonates,  so  that  they 
not  only  increase  the  volume  of  urine,  but  tend  to  render  it  alkaline. 
The  bitartrate  does  not  seem  to  be  changed  in  the  system,  but  is  less 
readily  absorbed  from  the  intestines,  and,  therefore,  frequently  acts  as  a 
laxative  rather  than  a diuretic.  The  older  writers  considered  that  this 
salt  had  a direct  stimulating  action  upon  the  kidney,  but  this  is  probably 
erroneous. 

Theoretically,  the  saline  diuretics  should  increase  only  the  watery 
constituents  of  the  urine,  but  practical  experience  has  shown  that  they 
will  also  increase,  although  to  a much  less  degree,  the  solid  matters,  so 
that  they  are  useful  not  only  to  evacuate  dropsical  effusions,  but  to  in- 
crease elimination  of  waste  poisons  in  conditions  of  failing  kidney  func- 
tion. They  are  generally  less  efficient  than  the  direct  stimulants  to  the 
organ,  but,  on  the  other  hand,  are  not  so  likely  to  irritate  an  inflamed  kid- 
ney,  and  are  preferable  where  it  is  desired  to  increase  the  volume  of  urine 
in  cases  suffering  from  nephritis. 

Stimulating  Diuretics. — Almost  any  irritant  substance  which  is 
capable  of  entering  the  blood-stream,  if  given  in  the  right  dose,  will  ex- 
ercise more  or  less  diuretic  action,  and  we  find  that  among  the  older  thera- 
peutists many  of  the  volatile  oils  were  used  clinically  to  increase  (he  secre- 
tion of  urine,  such  as  oil  of  turpentine,  oil  of  juniper,  etc.  If  the  dose 
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of  such  an  irritant  be  too  large,  however,  one  may  easily  pass  beyond  the 
stage  of  stimulation  into  that  of  irritation  or  inflammation,  in  which  case 
there  will  be  a diminution  instead  of  an  increase  in  the  secretion  oi  the 
kidney.  It  must  be  remembered,  moreover,  that  in  an  organ^  which  is 
the  site  of  an  inflammatory  process,  even  if  not  very  active,  what  in  normal 
conditions  would  be  stimulating  may  prove  irritant,  and  it  ha.s  been 
clinically  found  that  the  border  line  between  stimulation  and  irritation 
with  the  drugs  mentioned  above  is  comparatively  narrow,  so  that  they 
are  only  occasionally  available.  The  stimulating  diuretics  which  are 
largely  employed  to-day  are,  first,  certain  members  of  the  digitalis  series 
(already  considered),  second,  the  xanthin  or  purin  derivatives,  and,  third, 

the  salts  of  mercury.  _ _ . • i ^ i i 

The  most  widely  used  of  the  stimulating  diuretics  are  without  doubt 

the  xanthin  derivatives,  of  which  three  are  to-day  employed  in  clinical 
medicine.  These  are  caffeine,  theobromine,  and  theophylline  (theocme). 
Although  caffeine  constricts  most  of  the  blood-vessels  of  the  body,  the 
vessels  of  the  kidney  are  dilated.  This  dilatation  is  probably  the  result 
of  the  greater  functional  activity  of  the  organ  demanding  more  blood,  and 
is  in  opposition  to  the  general  effect  of  caffeine  upon  the  circulation. 
It  is  evident,  however,  that  the  tendency  toward  constriction  of  the  blood- 
vessels will  more  or  less  antagonize  the  action  of  caffeine  upon  the  kidnejs, 
and  we  do  not  get  the  full  degree  of  vascular  relaxation  which  is  most 
favorable  for  the  action  of  this  organ  Caffeine  is,  therefore  m ^ea  i) 
kidneys  less  powerful  as  a diuretic  than  those  members  of  the  xanthin 
series  which  do  not  affect  the  circulation.  On  the  other  hand,  when  t le 
blood-pressure  is  very  low,  the  effect  of  caffeine  upon  the  circulation  may 
make  it  especially  desirable  as  a kidney  stimulant,  but  even  under  these 
“ondltLTon  acLnt  of  its  effect  upon  the  central  nervous  | B 

frequently  impossible  to  give  large  enough  doses  to  get  the  full  stiny'a  ‘ 
aetL  upon  the  kidney.  For  these  reasons,  the  use  of 
retie  has  been  to  a large  extent  given  up  in  favor  of  the  eloselj  alliea 
bodies  mentioned  above.  Theobromine,  an  alkaloid  found  m the  choc  - 
late  bean  has  practically  no  effect  upon  the  circulation,  except  to  slightly 
nSease  the  pidse-rate,  and  is  much  feebler  in  its  action  upon  the  nerve 
iU  • . Tt  is  e'enerally  administered  either  in  the  form 

S dm  douWe  acetate  or  the  double  salicylate  of  theobromine  and  s°d^ 

The  alkaloid  theophyllin,  although  known  for  many  years  as  a vonslitii 
cut  ofteXvi  Fs  mesent  in  such  extremely  small  quan  it.es  as  not  o 

mMsmm 

period  of  time. 
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Drugs  Used  to  Increase  the  Sweat. — The  sudorifics  are  divisible  into 
those  which  are  directly  stimulant  to  secretion,  and  those  which  act  in- 
directly through  changes  in  the  circulation  in  the  skin. 

The  indirect  sudorifics  include  those  which  act — (1)  By  producing 
nausea  (ipecacuanha) ; (2)  by  dilating  thesldn-vessels  (opium  and  alcohol) ; 
(3)  reflexly,  through  irritation  of  the  mucous  membrane  of  the  stomach 
(camphor  and  the  volatile  oils);  (4)  by  lowering  the  general  blood-pres- 
ure  (aconite  and  the  nitrites).  The  coal-tar  derivatives,  as  antipyrine 
and  the  salicylates,  produce  at  times  violent  perspiration,  but,  as  this  effect 
seems  to  be  due  to  their  action  on  the  thermogenic  centre,  they  are  not 
generally  useful  unless  fever  is  present,  and  then  must  be  used  with  cau- 
tion, on  account  of  the  danger  of  excessive  effect. 

The  indirect  sudorifics  are  comparatively  feeble,  and,  therefore,  are 
of  service  chiefly  in  conjunction  with  other  diaphoretic  measures  to  in- 
crease elimination  in  febrile  and' semifebrile  complaints. 

While  there  are  a number  of  substances  which  act  upon  some  portion 
of  the  nervous  mechanism  governing  secretion,  the  only  one  which  is  used 
clinically  is  pilocarpine.  This  alkaloid  stimulates  the  peripheral  end- 
ings of  the  secretory  nerves — probably  of  all  glandular  structures.  As  a 
result  of  this  action,  there  is  an  increase  in  the  flow  of  saliva,  in  the  secre- 
tion of  the  various  glands  of  the  digestive  tract,  but  especially  in  the 
secretion  of  sweat. 

Two  drawbacks  to  the  practical  usefulness  of  pilocarpine  are  its 
liability  to  produce  nausea  and  even  vomiting,  and  the  supposed  danger 
of  pulmonary  edema.  The  first  of  these  dangers  is  not  likely  to  occur 
unless  the  dose  has  been  large  and  may  generally  be  avoided,  in  what  we 
may  call  the  milder  conditions  in  which  sweating  is  indicated,  as  in  the 
abortion  of  certain  febrile  complaints,  by  combining  it  with  other  sudo- 
rifics, as  the  nitrites  or  ipecac,  and  encouraging  the  sweating  by  the  ex- 
ternal application  of  heat. 

Where,  however,  it  is  necessary  to  produce  a profound  perspiration, 
as  for  the  purpose  of  eliminating  toxic  materials  from  the  blood  or  to  aid 
in  the  evacuation  of  dropsical  fluids,  while  we  should  encourage  the  sweat- 
ing with  the  use  of  heat,  it  is  frequently  necessary  to  give  comparatively 
large  doses — from  to  ^ grain — to  produce  the  desired  results. 

In  such  instances  the  remedy  should  be  given  hypodermically. 

The  popularity  of  pilocarpine  has  been  greatly  restricted  by  the  fear  of 
pulmonary  oedema,  an  accident  which  has  undoubtedly  followed  its  use. 
1 his  effect  is  probably  the  result  of  an  increased  secretion  by  the  bronchial 
glands,  with  a simultaneous  constriction  of  the  bronchioles — due  to  an 
action  on  the  pulmonary  terminals  of  the  pneumogastric  nerve — which 
hinders  the  easy  evacuation  of  the  lungs.  It  is  manifest  that,  if  a large 
amount  of  fluid  is  eliminated  from  the  system  through  the  skin,  the 
secretion  of  other  glands  will  be  diminLshed;  hence,  if  the  aetion  of  pilo- 
carpine is  diverted  toward  the  sweat-glands,  the  danger  of  the  accumula- 
tion of  fluid  in  the  lungs  will  be  markedly  diminished.  For  this  reason 
it  IS  o great  advantage,  not  only  on  account  of  more  powerful  effects, 
uit  also  because  of  greater  safety,  to  encourage  the  action  of  the  drug 
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upon  the  skin  by  the  use  of  hot-pucks  tiiul  similar  diaphoretic  measures. 
Atropine  antagonizes  both  of  the  above-mentioned  actions  of  pilocarpine 
on  the  respiratory  tract,  and  is  likely  to  prove  of  great  service  if  pnlrnonary 
oedema  occni’j  but,  on  the  other  hand,  it  overcomes  the  action  of  pilocar- 
pine also  on  the  sweat-glands,  and  will,  therefore,  also  stop  the  diaphoretie 

effect. 

Drugs  Used  to  Increase  Respiration.— The  central  nervou.s  .system 
acts  more  or  less  as  a unit  in  its  relation  to  chemical  agents  that  is,  tho.se 
drugs  which  act  upon  one  part  of  the  central  nervous  system  are  likely 
to  have  a similar  influence  upon  other  portions;  thus,  we  find  that  .such 
substances  as  chloral  hydrate,  ether,  etc.,  which  depress  the  cerebral 
function,  also  lessen  the  activity  of  the  spinal  cord  and  many  of  the  medul- 
lary centres.  Although  anatomically  the  medulla  is  contained  within 
the  cranial  cavity,  physiologically  it  is  more  nearly  related  to  the  spinal 
cord  than  to  the  brain,  and  those  drugs  which  have  a marked  action  upon 
the  spinal  ganglia  almost  without  exception  affect  to  a greater  or  lesser 
degree  the  centres  in  the  medulla.  From  the  standpoint  of  the  pharma- 
cologist, the  most  important  of  these  centres  are  those  which  govern  the 
circulatory  and  the  respiratory  muscles.  It  is,  therefore,  no  cause  for 
surprise  to  find  the  respiratory  stimulants  to  be,  almost  without  excep- 
tion, excitants  of  the  spinal  cord.  The  respiratory  stimulants  include 

strychnine,  cocaine,  atropine,  caffeine,  and  ammonia.  _ 

The  rhythmical  contractions  of  the  diaphragm  and  thoracic  muscles, 
which  constitute  breathing,  are  caused  by  periodic  impulses  discharge 
from  the  respiratory  centre.  The  cause  of  the  rhythmical  discharge  of 
the  respiratory  centre  has  been  the  subject  of  some  dispute  among  phy- 
siologists, but  the  generally  accepted  opinion  to-day  is  that  it  is  the  result 
of  three  factors-afferent  nervous  impulses  reachmg  iff e centre  tlirougff 
the  vagus,  the  influence  of  certain  materials  m the  blood  notably  car- 
bonic acid,  and  metabolic  processes  within  the  centre  itse  . . . 

A knowledge  of  the  physiology  of  the  respiratory 
portant,  because  it  affords  us  the  clue  to  a f 

also  of  much  importance  to  clinical  therapeutics,  and  that  is  that,  bi  the 

administration  o^f  several  respiratory  stimulants,  we  are  P^ 

a greater  exaltation  of  function  than  by  giving  large  doses  ^ 

WMe  in  a certain  sense  atropine  may  be  regarded  as  a 

yet  its  action  upon  the  cord  is  entirely  distinct  from  that  of  strjchnuie. 

Just  wherein  lies  the  difference  between  the  action  ^ropme 

nine  upon  nerve  centres  is  as  yet  merely  a matter 

at  least  reasonable  to  suppose  that  if  these  rugs  affect,  P^^? 

different  structures  in  the  spinal  cord,  they  wifi  also  aftect  chtterent 

portions  or  functions  of  the  respiratory  cen  re.  ‘ jnereas- 

Livable  that  strychnine  might  act  upon  the  respiratory 

ing  the  sensitiveness  toward  the  irntalmg  nifiuence  « ^ 

wlfile  atropine  might  hasten  that  internal  f 

centre  to  periodic  discharge  of  motor  impulses.  1 lush  j 

however,  that  this  conception  is  a purely  ^ 

explains  certain  pharmacological  facts  may  perhaps,  beshoiMi,  by 
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investigation,  to  be  untenable.  At  least,  however,  it  affords  a working 
hypothesis  which  is  practically  serviceable. 

There  is  another  element  which  increases  the  advantage  of  mixed 
stimulants  as  against  the  single  drug,  and  that  is,  what  certain  writers 
have  spoken  of  as  the  “crossed  action”  of  drugs.  The  theory  of  the 
“ crossed  action  ” is  that,  by  using  two  drugs  which  synergize  on  some  one 
organ  of  the  body,  we  get  the  maximum  effect  upon  that  organ,  with  the 
minimum  effect  upon  other  functions  of  the  body.  Let  us  suppose,  for 
example,  that  we  desire  to  increase  the  activity  of  the  respiratory  centre. 
We  give  our  patient  first  a dose  of  atropine.  This  drug  increases  not 
only  the  functional  activity  of  the  respiratory  centre,  but  it  also  stimulates 
the  vasomotor  mechanism,  paralyzes  the  peripheral  endings  of  the  pneu- 
mogastric  and  of  the  secretory  nerves,  and  effects  various  other  organs  in 
the  body  to  a greater  or  less  degree;  if  we  attempt  to  push  atropine,  not 
only  do  we  run  the  risk  of  carrying  the  action  upon  the  respiratory  centre 
beyond  the  stage  of  stimulation  into  that  of  secondary  depression,  but  we 
are  also  liable  to  produce  an  unpleasant  degree  of  action  upon  the  circu- 
lation, secretion,  etc.  Caffeine  is  without  influence  upon  secretion  or 
cardiac  inhibition,  so  that,  by  adding  this  drug  to  our  atropine,  while  we 
do  not  increase  the  undesirable  effects,  we  get  the  synergistic  action  upon 
the  respiratory  centre.  This  agent  has  in  its  turn,  however,  certain  effects 
which  are  in  no  way  advantageous  in  the  present  situation;  for  instance, 
excitation  of  the  brain,  the  kidneys,  and  heart  muscle.  These  latter 
effects  are  not,  however,  produced  by  strychnine,  and  we  may,  therefore, 
in  cases  where  we  wish  to  produce  a profound  influence  upon  the  respira- 
fory  centre,  add  a third  drug  to  our  stimulants.  This  principle  of 
“crossed  action,”  however,  cannot  be  carried  out  indefinitely,  because, 
as  we  have  seen  above,  all  these  substances  affect  the  vasomotor  as 
well  as  the  respiratory  centre,  and  have  also  more  or  less  influence  upon 
the  spinal  cord. 

Another  factor  of  practical  moment  is  that  most,  if  not  all,  respiratory 
stimulants  are  secondarily  depressant;  that  is,  if  given  in  toxic  dose, 
instead  of  increasing  the  activity  of  the  respiration,  they  lessen  it.  If, 
therefore,  in  an  individual  case,  the  depression  of  the  respiratory  centre 
is  so  great  that  it  does  not  yield  to  a therapeutic  dose  of  one  of  these 
drugs,  it  is  inadvisable  to  attempt  to  arouse  it  by  further  administration 
of  the  remedy,  and  we  must  have  recourse  to  some  synergist. 

Drugs  Used,  to  Soothe  the  Respiratory  Centre. — Excessive  breath- 
ing of  itself  is  rarely  harmful,  but  there  are  two  groups  of  cases  in  which 
it  may  be  desirable  to  reduce  the  sensibility  of  the  respiratory  centre. 
For  instance,  in  cases  of  cardiac  or  renal  disease,  so  far  advanced  that 
sufficient  aeration  of  the  blood  is  impossible,  the  violent  dyspno'a  serves 
little  if  any  useful  purpose,  and  the  relief  of  the  distressing  feeling  of  air- 
hunger  with  a benumbing  drug,  as  morphine,  is  not  only  an  act  of  mercy, 
but  may,  by  permitting  a much-needed  rest,  actually  encourage  the  re- 
establishment of  circulatory  compensation. 

^ In  another  group  of  cases  the  respiratory  centre  is  abnormally  sensi- 
tive to  afferent  nerve  impulses,  and  a cough  reflex  is  brought  about  by 
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ordinarily  inadequate  peripheral  irritations.  Cough  is  generally  a 
conservative,  or  even  a necessary,  symptom ; when  the  bronchial  mucous 
membrane  is  secreting  freely  there  is  no  other  means  by  which  the  lungs 
can  rid  themselves  of  accumulating  fluids.  But  at  times  the  cough  may 
be  out  of  all  proportion  to  the  amount  of  secretion;  indeed,  may  be  most 
distressing  when  the  membrane  is  quite  dry.  This  condition  arises,  either 
as  the  result  of  a local  inflammation  and  consequent  irritation  of  the 
peripheral  nerves  in  the  bronchial  mucous  membrane,  or  of  hjqiersensi- 
tiveness  of  the  respiratory  centre.  The  drugs  useful  to  relieve  periphera 
irritations  will  be  considered  in  the  next  section.  Here  I wish  simply  to 
consider  those  which  are  useful  to  quiet  the  respiratory  centre,  i e 
most  important  of  these  are  morphine  and  allied  drugs,  although  at  times 

the  narcotics  of  the  methane  series  are  useful. 

Morphine  itself  is  a very  powerful  sedative  to  the  respiratory  centre, 
and  frequently  of  much  value  for  the  relief  of  excessive  cough.  It  has, 
howeve?,  the  drawbacks,  not  only  of  the  danger  of  the  formation  of  a 
habit,  a danger  which  must  be  an  ever-present  spectre  with  the  physician 
and  of  its  marked  effect  upon  the  digestive  organs,  but  also  that  it  checks 
the  bronchial  secretions.  The  dryness  of  the  mucous  membrane  caused 
by  it  may  so  irritate  the  sensory  nerves  that  at  times  the  drug  t\i11  in- 
crease instead  of  relieve  the  cough.  ^ 

The  morphine  substitutes,  as  has  been  pointed  out  being  relatnely 
feeble  in  their  effects  upon  cerebral  functions,  are  less  liable  to  pve  rise 
to  narcomania.  They  are  likewise  less  prone  to  produce  digestive  dis- 
turbance and  are  generally  to  be  preferred  to  morphine  as  cough_  seda- 
tives. They  differ^ among  themselves  more  in  the  degree  than  in  the 
quality  of  their  action.  The  acetyl  morphine,_  commonly  known  as 
heroine,  appears  to  be  the  most  powerful  respiratory  sedative  of  the 
frrouD  exceeding  even  morphine  itself  in  this  direction.  .■  c • 

TOe  Sthmatic  paroxysm  consists  essentially  of  an  obstniction  of  air 
in  and  ou  t oX  0^1  commonly  due  to  a spasm  of  the  bronchial  muse  es, 
broS  abnormal  impute  from  the  respiratory  centre 

t h ev  dem  that  we  can  overcome  this  spasm,  not  on  y by  lessening  he 
f iXirnalTdvity  of  the  respiratory  centre,  but  also  by  diminishing  the 
XXtivitrof  the  peripheral  pathway  to  the  bronchial  nmscles  J he 
most  valuaMe  agents  for  this  latter  effect  are 
■Rv  mralvzins  the  pulmonic  terminals  of  the  vagus,  which  is  the 

S h Cc&al  rnttees,  these  drugs  are  V^^w tiers'  1 
As  their  action  is  peripheral,  better  ^ 

turbances  of  other  functions  of  the  bor  y,  i _ ley  * , p appears  to 

by  inhalation  than  if  administered  ptenncall).  I;™’™"  ^ 
have  a similar  effect  on  the  bronchial  nerve  supply,  but  tends  r.ither 

for  an  acutely  inflamed  mucous  membrane  is  a \ 

7thc  iironci;!,  however,  because  of  the  anamn^ 

cnlties  of  applying  dirt'ctly  .soothing  (hugs,  ] • . , > ' . gecre- 

means  of  sibling  an  inflammation  is  to  lUWase  the  detmilccnt  secre 
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tion  of  these  tubes.  The  sedative  expectorants  are  those  drugs  which 
increase  the  bronchial  secretions. 

In  the  general  relaxation  and  increased  glandular  activity  which 
occurs  durino-  nausea  the  bronchial  mucous  membrane  shares,  and  the 
central  emetics,  therefore,  all  tend  to  increase  the  bronchial  secretions 
Of  the  nauseating  expectorants,  ipecacuanha  is  the  most  generally  useful. 
Antimony  or  tartar  emetic,  while  sometimes  of  service  in  sthenic  cases, 
has  so  powerful  an  influence  upon  the  circulation  that  it  should  be  em- 
ployed only  in  robust  individuals.  Apomorphine,  which  is  theoretically 
valuable,  is  so  unstable  a body,  especially  in  solution,  that  it  is  difficult 
to  be  sure  how  much  active  drug  the  patient  is  receiving.  There  is 
some  evidence  that  ipecac  exercises  not  only  a direct,  but  also  an  indirect, 
influence  upon  the  lungs,  for  Pecholier  has  shown  that  toxic  doses  of 
emetine  produced  marked  pathologic  changes  in  the  lungs.  When 
using  this  class  of  remedies  as  expectorants,  it  is  not  necessary  that  they 
be  given  in  doses  sufficient  to  vomit,  but  only  to  produce  a mild  degree  of 
nausea. 

Potassium  citrate  tends  to  increase  the  quantity  and  fluidity  of  the 
bronchial  secretions.  This  effect  is  probably  the  result  of  two  factors. 
Its  salt  action  increases  the  volume  of  the  secretion  of  the  bronchial  as 
well  as  the  other  glands  of  the  body,  and,  being  converted  in  the  system 
into  a carbonate,  it  maintains  the  alkalinity  of  the  secretions,  hence  favor- 
ing their  fluidity. 

The  effects  of  the  ammonia  salts,  especially  the  chloride  and  the  car- 
bonate, which  are  so  popularly  employed  in  the  treatment  of  acute  bron- 
chitis, are  probably  due  almost  entirely  to  a salt  action,  although  it  is 
possible  that  minute  quantities  are  eliminated  through  the  bronchial 
mucous  membranes  and  exercise  a direct  influence. 

The  so-called  stimulating  expectorants  include  a large  number  of 
irritant  substances,  which  are  eliminated  in  greater  or  lesser  part  through 
the  lungs,  and  exercise,  therefore,  upon  the  bronchial  mucous  mem- 
branes a direct  local  irritant  action  which  tends  to  restore  tone  to  pas- 
sively dilated  blood-vessels.  They  are  to  be  avoided  in  conditions  of 
active  inflammation,  as  in  the  early  stages  of  acute  bronchitis,  and  find 
their  field  of  utility  in  the  later  stages  of  bronchitis,  after  the  acute  irri- 
tation has  subsided,  or  in  those  forms  of  bronchitis  which  are  chronic 
from  the  beginning.  They  do  not  affect  directly  bronchial  secretion, 
but  when  this  is  overabundant  from  congestion,  their  local  influence 
on  the  blood-vessels  will  lead  toward  the  reestablishment  of  normal 
secretion. 

I his  group  includes  such  remedies  as  eucalyptol,  creosote,  the  various 
turpentine  derivatives  (terebene,  terpin  hydrate,  etc.),  tar,  oil  of  sandal- 
wood, balsam  of  Tolu,  and  a host  of  other  aromatic  and  balsamic  drugs. 
Precisely  what  the  relative  clinical  value  of  these  substances  is  it  is  hard 
to  say,  but  if  creosote,  guaiacol,  eucalyptol,  and  terebene  are  left,  the 
others  might  all  be  dispensed  with  in  the  treatment  of  bronchitis  and 
no  one  be  the  loser. 


THE  COMBINATION^  OF  DRUGS  AND 
PRESCRIPTION-WRITING 

By  AMBROSE  HUNSBERGER,  Ph.D. 


It  is  not  the  purpose  of  this  article  to  consider  the  purely  fundamental 
parts  of  prescription  construction,  these  being  available  in  several  well- 
written  works,  and  are  thoroughly  taught  in  the  progressive  medical 
colleges  of  to-day,  but  rather  to  refer  to  the  practical  results  of  this  train- 
ing in  some  medical  schools,  as  indicated  by  a more  or  less  close  obser- 
vation of  a large  number  of  prescriptions.  Such  suggestions  or  comments 
as  are  ventured  by  the  writer  are  offered  in  good  faith,  with  the  one 
thought  in  mind,  that  here  and  there  the  reader  may  note  some  fact 
which  heretofore  seemed  somewhat  troublesome  to  understand. 

It  should  be  borne  in  mind  that  all  these  observations  are  made  from 
the  viewpoint  of  the  apothecary,  and  therapeutic  considerations  and 
questions  of  practice  generally  are  excluded. 

The  availability  and  efficiency  of  drug  therapeutics  are  to  be  measured 
to  some  extent  by  the  degree  of  proficiency  in  the  art  of  formulation 
developed  by  the  physician.  Lackpf  precise  knowledge  of  the  action  to 
be  anticipated  from  a drug  or  combination  of  drugs ; selection  of  improp- 
erly prepared  drugs;  under-  or  overdosage;  improper  combinations; 
pharmaceutical  incompatibilities;  neglect  to  observe  the  saturation  point 
in  the  patient;  infrequent  or  overfrequent  repetition  of  doses,  not  to 
mention  the  psychic  effect  of  unsightly,  nauseating,  and  vile-smelling 
potions,  are  credited  with  being  potent  factors  in  creating  a certain  feeling 
o distrust  m the  minds  of  many  medical  practitioners  as  to  the  benefits 

h«d  therapy.  These  factors  have 

had  the  further  effect  of  leading  some  physicians  to  lose  confidence  in  their 
ab  ity  to  construct  a prescription  that  would  be  therapeutically  effective, 
Ind  1 " acceptable  to  the  senses  of  sight,  taste,  and  smell; 

ready-made  product  of 

founl^f^f  ® pharmaceuticals,  which  sometimes  are 

tounci  to  be  more  elegant  than  effective. 

both*^  conceded,  however,  that  drug  therapy  of  this  type  is 

al  Lie  forti®'  “"r  ""Sf'entific,  because  it  allows  no 

training  ^aml  L ‘’PP''™"™  P'lysician’s  fundamental  scientific 

should  be because  any  observant  medical  practitioner 
as  fL  a thcLn  in  prescription  construclion,  which, 

StLoLcv  Anfm  "'ill  the  requirements  of  a,,; 

comLre  favorabr/Lrits  “effi'irLr  " 

VOL.  I.— 6 
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It  must  be  borne  in  mind,  of  course,  that  the  point  to  which  palata- 
bility  in  an  extemporaneous  prescription  can  be  carried  is  limited  liy  le 
general  character  of  the  drug,  and  the  necessity  at  times  of  using  a certain 
method  of  administration.  Strychnine,  for  instance,  is  said  to  lie  dis- 
cernible to  the  organs  of  taste  when  diluted  in  20,000  parts  of  watei . It  is 
obviom . theU.I.  that  if  it  be  expedient  to  administer  tins  substance  .n 
distilled  water  a patient  with  a strong  aversion  to  bitter  substances  m ould 
M tlbslse  quite  objectionable.  When  the  phy.sieian  is  no  limited  in 
his  selection  of  the  formula,  however,  the  matter  of  masking  the  taste  of 

^“1trv""tlTl) -tt  writing.  (2)  selection 

of  aerier  dta^^  wording  and‘(4)  legible  writing  const. 

tute  four  Essentials  in  the^^^^  of  an  order,  uttered  by  a med.ca 

nractitioner  calling  for  the  preparation  and  administration  of  a 
LSree  or  comLation  h substances,  such  an  order  being  termed  a 

preOTipUom^s.  j writing  and  precise  wording  is,  however,  not 

r -f  rt  to  the  oi^er  for^ ready-made  or  extemporaneous  preparations,  it 

tion  of  the  patient. 


the  prescription  blank 

The  first  topic  properly 

is  the  prescription  b ank.  ihe  ? . • r-  ^ etpodical  interest 

which  to  transcribe  the  at  no  time 

in  the  patient’s  welfare,  and  of  blanks  in  his  pocket, 

during  active  „ould  the  uncertainty  in- 

A general  observation  of  this  c i .-i  scrawled  upon  the  margin  of 
vofved  in  deciphering  XTpna/  ESdve  Siting  card,  or  a 
UrdTapen^tTEoEL:  TrEppingV-a  practice  that  is  happily 

infrequent  and  might  well  be  ^ of  diminutive  or  colos- 

In'  selecting  a form  of  sIoTd  be  studiously  avoided 

sal  size,  bizarre  coloring,  and  a ^e^eral  favor  consists  of  a sheet  of 

The  form  of  prescription  eight,  measuring 

strong,  smooth  finish  linen  or  i P P j^phough  a pale  blue  shade 
3i  X 5i  inches.  The  color  is  usually  the  heading  is 

^occasionally  used  The  ■ the  fype  uscxl.  while 

preferably  black  or  blue-black  “"d  " , pje. 

statement  which  nalicates  its  hm  te  ‘ „ beading  tor 
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to  establish  the  identity  of  the  author  of  a prescription  written  upon  such 
a blank,  especially  when  the  signature  is  not  readily  decipherable.  Oc- 
casions arise  requiring  that  the  prescribe!-  be  communicated  with,  and  it 
should  not  be  necessary  to  interrogate  the  patient  as  to  the  name  and 
address  of  his  medical  adviser. 

A prescription  written  on  a blank  such  as  the  above  is  usually  recog- 
nized as  being  unlimited;  that  is  to  say,  the  patient  uses  his  own  discretion 
as  regards  continued  use  of  the  medicine  by  himself  (or  his  friends) 
without  consulting  the  prescribe!-.  A simple  method  of  placing  a limita- 
tion upon  a prescription  written  upon  this  form  consists  in  writing  above 
the  prescriber’s  signature  an  appropriate  phrase,  such  as  “Not  to  be 
Renewed  or  Copied,”  or  “This  Prescription  must  not  be  Renewed  with- 
out Written  Assent  of  the  Prescriber,”  or  “Ne  Repetatur.” 

The  attention  of  the  patient  should  be  directed  to  this  limitation  at 
the  time  of  consultation,  since  limiting  the  use  of  a prescription  is  designed 
solely  for  his  benefit  and  protection.  It  furthermore  affords  an  oppor- 
tunity for  the  prescriber  to  impress  upon  his  patient  the  propriety  of 
giving  the  medical  adviser  full  sway  in  the  application  of  necessary  remed- 
ial measures.  The  use  of  such  injunctions  as  “ ne  repetatur,”  which 
might  seem  to  the  patient  to  be  lacking  in  frankness,  is  rather  to  be  ad- 
vised against  from  the  druggists’  standpoint.  Wlien  confronted  with  a 
notice  of  limitation  at  the  time  of  applying  for  renewal  of  the  pre- 
scri^tion  the  patient  usually  resents  what  he  terms  an  abridgement 
of  his  rights,  and,  because  he  was  not  made  aware  of  the  limitation  by 
the  author  of  the  prescription  at  the  time  of  its  issuance,  he  is  prone  to 
criticize  It  as  a surreptitious  act  borne  of  an  ulterior  motive.  Such  an 
attitude  of  mind  need  not  be  engendered,  however,  if  a free  and  frank 

understanding  exists  between  the  two  directly  interested  parties,  the 
doctor  and  the  patient.  ^ 

The  utter  futility  of  attempting  to  limit  a patient’s  use  of  a medicine, 

uruT  m copy  of  the  prescription  about  with  him  is  obvious. 

V\hile  the  origina  compounder  would,  in  all  probability,  refuse  to  renew 
the  prescription,  there  is  little  doubt  that  some  one  could  be  found  willing 
o isregar  the  limitation  of  a copy  and  aid  the  patient  in  circumventino- 
the  hrst  compounder  as  well  as  the  prescriber 

When  the  words,  “Copy  formula  on  label”  are  in  the  prescription  it 

‘ ° PpP"'*/  been  serious^  queSion«i, 

since  mdiscnmmate  crculnt.on  ,s  given  in  this  way  to  snch  prescriptions. 

a patient  fmnkh^  Prescription  thus  brought  constantly  before  the  eyes  of 
a ce  S f s ? self-medication.  There  appears\o  be 

strong  to  m prescription  formulas  that  appeals 

aii-ine  their  snm^  Pj^tients,  some  of  whom  derive  a peculiar  pleasure  from 
inrdie  sLp  ' knowledge  of  drug  therapy,  and  apply- 

llcteaTd  ;he™.X:.”  f-hio„'t"o  their  iiliijg 

Xtor  Boo^-- 

gam,  they  are  used  for  purposes  of  comparison  with 
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anv  subsequent  prescription  that  may  be  written  for  the  family,  ihi.s 
self  inspired  confidence  often  reaches  the  point  of  passing  judgment 

temerity  to  warn  such  layme  ^ argument  that  a doctor 

'“tgu^nt.  in  favor  of  printing  the  ™ I'ich 

prescription  to  be  placed  upon  ‘ ® to  the  dosage,  combina- 

precise  information  is  supplied  to  t p J . occasion,  perhaps  quite 
don,  etc.,  of  medicine  P-^==<“*ed  «pon  a p.e^  VJ 

remote.  Such  information  is,  o to  ^ carbon  copies  kept  by 

is  obvious.  . . 1 onrifpe;  should  invariably  be  followed 

.r::rss?.=& 

S=' =5'S  a 

tion-blank  pad,  having  each  b c l sheets,  exact  copies  of  the 


tion-blank  pad,  having  each  b an^^^^  J copies  of  the 

By  inserting  carbon  paper  ^etweai  m originals  are  torn  off. 

These  copies,  if  numbered  consecut^^  progresses, 

greatly  simplify  the  keeping  the  record  card,  refer- 


greatly  simplify  the  keeping  o upon  the  record  card,  refer- 

Ltead  of  copying  each  uidivid^  prescription. 

ence  may  be  made  to  the  ^ ocinomi/ed. 

By  this  method  effort,  time,  and  q divisions  of  weights 

^The  plan  of  using  ruled  of  simplifying  the  art 

and  mea.sures  is  the  question  whether  it  is  not  as 

of  pre.scription-writmg,  but  it  p is  to  locate  the  column 

slTalldc  Jofir^hrlilmhiron"’  of  sclecling  the  rvrong  column  seems 
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greater  than  that  of  writing  the  wrong  symbol.  There  would  not  be  the 
slightest  difficulty  in  fixing  the  responsibility  when  this  form  is  used  for 
an  error  made  by  inadvertently  using  the  wrong  column. 

Some  physicians  use  a blank  ruled  in  the  following  manner  : 

Office  Hours: 

John  Jones,  M.D., 

21  North  Fourteenth  Street, 

Philadelpliia. 


Telephone. 


Oz. 


Dr. 


Or. 


An  innovation,  known  as  the  “Square  Deal”  blank,  was  originated 
by  a prominent  Philadelphia  pharmacist.  The  limit  of  use  to  which 
a prescription  may  be  restricted,  when  written  on  this  blank,  becomes 
absolute  if  it  is  properly  signed. 

This  prescription  is  written  for  the  person  whose  name 
appears  thereon,  for  the  present  indications  only;  hence 
it  is  NOT  TO  BE  RENEWED  without  my  written  con- 
sent, and  NO  COPY  OF  SAME  IS  TO  BE  GIVEN. 

The  pharmacist  compounding  it  will  kindly  preserve 
this  sheet  on  his  prescription  file. 

If,  for  reasons  of  his  own,  the  patient  is  disinclined  to  accept  treatment 
under  the  conditions  imposed,  he  will  properly  terminate  the  relationship 
at  that  point.  If  he  accepts  the  conditions  as  outlined,  and  pays  the 
required  fee,  he  enters  into  tacit,  if  not  actual,  contract  relations  with  the 
prescriber  and  is  m honor  bound  to  observe  rigidly  such  injunctions  as  his 
medical  adviser  has  issued. 

Requests  for  the  renewal  of  limited  prescriptions  are  very  rare,  indi- 
ca  mg  that  practically  all  patients  are  quite  willing  to  have  the  physician 
control  their  use  of  medicines,  as  well  as  restrict  their  diet,  curtail  their 
amusements,  and  rearrange  their  mode  of  living,  provided  it  is  made 
Clear  to  them  that  it  is  a necessary  part  of  the  treatment.  They  will  re- 
sent however  having  any  one  but  the  physician  demand  rigid  observance 
of  the  restriction.  ^ 

_ When  desirous  of  placing  an  absolute  limitation  upon  the  use  of  medi- 
cine ordered  on  this  blank,  it  is  imperative  for  the  physician  to  attach  his 
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simiature  to  the  conditions  on  the  reverse  side.  Failure  to  do  this  would 
be  understood  as  indicating  that  the  prescription  was  not  intended  to  be 
a limited  one,  and  a request  for  renewal  of  such  a prescription  would  be 
honored  by  the  original  compounder.  It  will  be  observed,  therefore, 
that  this  form  of  blank  may  be  used  for  both  limited  and  unlimited  pre- 
scriptions In  the  first  case  the  conditions  must  be  signed,_and  m the 
second  they  are  ignored,  the  prescriber  simply  attaching  his  signature 
beneath  the  body  of  the  prescription  in  the  usual  manner. 

In  summarizing  the  discussion  of  prescription-blank  form.s  it  may  be 
said  that  it  is  generally  recognized  that  the  physician  being  the  origma- 
Sr  of  die  prescription,  is,  therefore,  responsible  for  its  proper  applma- 
tion  and,  having  assumed  that  responsibility,  it  is  quite  equitab  e tha 
full  control  of  the  prescription  must  be  afforded  him,  to  the  extent 
stating  the  conditions  under  which  it  is  ordered,  the  use  (brief  or  ex- 
tended) to  which  it  shall  be  put,  by  whom  it  is  to  be  used,  and  what  hnal 

‘‘‘T'lhb  Snlcdontyluggested  that  the  practitioner  familiarise 
himself  with  the  laws  as  to  narcotics  of  his  district,  many  States  ha^  mg 
enacted  statutes  which  specifically  forbid  reissuing  copies  of  prescriptions 
certain  poten'l  drugs,  (a  request  tor  aoopy  pro^ 
would  of  course,  be  refused,  and  embarrassing  explanations  might 

blank. 

PRESCRIPTION-WRITING 

ThiSSld  rof\^Sim  de^:^ 

soft-lead  pencils  and  indelible  peiici  j 

ingredient  or  a familief  are  quick  to  note  and 

act  of  writing  begins.  Patient  Furthermore,  erasures,  chang- 

commentupon  apparent  me  ^,p 

ing  of  quantities  by  writing  ^.r,f.,.fhires  to  be  guarded  against. 

and  rewriting  the  prcscnptionare^^  stnfight,  and  characters 

The  hand-writing  should  be  "’"h  flouri.shing  displavs  of  chiro- 

i;::!:hil?:i“; 

"‘'“v&‘';s2lc:  t!"tu  an,l  sox  of  the  patient,  rvhich  may  bo 


PRESCRIPTION-  WRITING 


71 


indicated  by  the  prefixes  Mr.,  Mrs.,  or  Miss,  or  the  given  names,  “ John  ” 
or  “Elizabeth,”  should  be  stated.  The  address  is  properly  added  also, 
and  frequently  serves  a good  purpose  in  differentiating  between  two  pa- 
tients of  the  same  name  who  are  under  treatment  at  the  same  time. 
The  date  upon  which  the  prescription  was  given  to  the  patient  should  also 
be  stated. 

The  ingredients  of  the  prescription  should  be  stated  so  fully  and  clearly 
that  there  cannot  be  the  slightest  grounds  for  conjecture.  While  it  is 
not  necessary,  in  most  instances,  to  write  the  final  “ i ” or  “ ium  ” in  a five- 
or  six-syllable  name  in  order  to  fully  convey  the  prescriber’s  intention, 
in  should  not  be  assumed  that  the  same  lopping-off  process  may  be  ap- 
plied with  impunity  to  a two-  or  three-syllable  word.  Abbreviations 
like  the  following  examples  are  involved,  indefinite,  and  likely  to  prove 
dangerous : 

“Sodium  chlor.”  may  indicate  chloride  or  chlorate  of  sodium, 
i “Sodium  nitr.”  may  indicate  nitrite  or  nitrate  of  sodium. 

I “Sodium  sulph.”  may  indicate  sulphite  or  sulphate  of  sodium. 

[ “ Hydr.  chlor.”  may  indicate  calomel,  corrosive  subhmate,  or  hydrated  chloral. 

“ Quinin.  hyd.”  may  indicate  hydrochloride  or  hydrobromate  of  quinine. 


These  instances  might  be  multiplied  indefinitely,  but  the  examples 
given  will  serve  to  indicate  the  nature  of  ambiguous  abbreviations.  When 
a substance  is  prescribed  that  is  infrequently  used  in  the  practice  of  medi- 
cine, yet  having  a name  similar  to  one  often  prescribed,  a distinct  mark 
should  indicate  that  the  infrequently  used  drug  is  the  one  to  be  dispensed, 
e.  g.,  Acidi  Sulphurosi. 

A similar  plan  is  well  followed  when  large  doses  of  potent  substances 
are  to  be  dispensed: 

Morphinse  sulphatis gr.  xx.  < 

Div.  in  caps.  x.  •< 


The  two  symbols,  o and  o , indicating  respectively  the  ounce  and  dram, 
are  sometimes  difficult  of  identification,  because  of  blurred  writing  or 
careless  forming  of  the  additional  curve  on  the  ounce  symbol.  This 
should  receive  especial  attention,  plenty  of  space  being  used  on  the  blank 
to  give  it  prominence.  Equal  caution  must  be  observed  in  forming  the 
dram  mark,  so  that  there  may  not  be  the  slightest  suspicion  of  the  extra 
curve  which  designates  the  ounce  mark.  A hair-line  unwittingly  placed 
m proxirnity  might  mean  a dose  increased  eight  times.  The  scruple 
mark  IS  little  used,  most  prescribers  preferring  to  employ  its  equivalent 


When  measures  of  volume  are  prescribed,  the  corresponding  symbols 
should  be  employed,  thus,  f 5 or  f 5. 

As  a rule,  the  names  of  such  official  substances  as  are  prescribed  by 
VO  ume  inf  icate  their  fluid  character,  but  there  are  exceptions  to  the  rule 
w 1C  require  the  use  of  the  symbol  denoting  measure  by  volume;  there- 
ore  le  laut  of  differentiating  between  gravimetric  and  volumetric 
quantities  should  be  formed— 5— 5 for  solids,  f 5— f 5 for  liquids. 

len  stating  the  ingredients  of  a prescription,  it  is  well  to  place  the 
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quantity  desired  after  each  ingredient  at  once.  The  habit  ()f  stating  all 
the  ingredients  before  any  (juantities  are  specified  frequently  results  in 

the  latter  being  forgotten. 

When  quantities  are  once  stated,  no  attempt  should  be  inade  to 
change  by  wi-iting  on  top  of  the  figures  first  placed.  Ihe 
should  be  obliterated  by  erasure  or  cross-marking,  and  the  final  figures  be 
placed  upon  a clean  surface.  The  method  of  stating  directions  to  the 
patient  sLuld  be  neither  brief  nor  pedantic.  The  nature  of  the  dosage 
for  should  receive  consideration  in  its  relationhip  to  the  directions,  as, 

“Take  or  swallow  one  capsule,  with  water,  after  each  meal. 

“Place  one  powder  on  the  tongue,  take  a sip  of  water,  and  swallo  . 
“Immerse  one  konseal  in  water  several  seconds,  take  up  with  spoo  , 

and  swallow.”  „ 

“Dissolve  one  on  the  tongue  every  hour. 

“Insert  one  suppository  at  night.” 

“ Inject  three  times  a day.  . , i i t • 

The  following  examples  clearly  imply  the  degree  of  action. 

“Apply  to  scalp  with  gentle  (or  vigorous)  massage. 

“Apply  to  part  with  gentle  (or  vigorous)  friction. 

“Anoint  face  with  gentle  rubbing.  r . 

These  clearly  outline  important  details  of  application; 

“sSrate  aVinch  square  (or  circle)  of  lint  wtth  lot.on,  apply,  and 

i"  o-half  glass  of  water 

a quart  of  boiled  water  and  use  lube- 

*Tuc\Tbr"irstt"  ments  as  the  following  should  be  avoided  as  a general 

™’"“One  pill”  “Apply,”  “Lotion,”  “Wash  (S^ve  Dusjing^powder. 
Eye  Drops),”’  “Rubin,”  “Headache  Powders,”  “ Inhale,  . i-  ■, 

‘‘^^ttt^loubt  supplementary 

the  mind  of  the  prescriber,  the  ^ meal  hours 

medicine  is  to  be  taken  before,  follows:  “Take 

one  teaspooiiful  (piU,  powder,  cL'tribute  toward  fatal  errors  in 

Meaningless  directions  may  uu  irc  y,,  several  instances  in 

prescription  compounding,  as  is  we  > • “j-ixol  ” an  innocuous  cas- 

Ihich  My.sol,”  a poison,  was  an  unhappy 

tor-oil  preparation,  was  prescribed.  It  is  concinao 
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combination  of  careless  writing,  and  still  more  careless  reading,  of  a pre- 
scription might  transform  laxol  into  lysol,  and  that  the  latter  would  be 
dispensed  under  an  “As  Directed”  label  without  a thought  of  impend- 
ing tragedy,  but  it  is  incomprehensible  that  the  error  could  occur  if  the 
directions  were  properly  stated  on  the  prescription. 

Involved  directions  should  also  be  avoided.  The  following  is  a speci- 
men which  presumes  a nice  sense  of  discrimination  in  the  patient  for 
whom  the  medicine  is  intended:  “Take  one,  two,  or  three  teaspoonfuls 
every  two,  three,  or  four  hours.”  A better  form  to  state  this  would  be 
“Take  one  teaspoonful  and  repeat  as  needed,  every  two,  three,  or  four 
hours.” 

The  next  is  a specimen  in  repetition  that  has  little  dignity  of  expres- 
sion: “For  Charles  Jones.”  “Give  Charles  one  small  teaspoonful  in 
about  a quarter  of  a tumbler  of  cold  water,  fifteen  minutes  after  breakfast, 
after  lunch,  and  after  dinner,  three  times  a day  as  directed.”  The  same 
meaning  is  conveyed  by  stating:  “ For  Charles  Jones:  Give  a teaspoon- 

ful in  one-fourth  tumbler  of  water  three  times  a day  fifteen  minutes  after 
meals.” 

Summarized  directions  on  prescriptions  should  define  the  dose, 
frequency,  and  time  of  repetition,  method  of  administration,  and,  in  a 
degree,  imply  the  character  of  the  dosage  form.  Supplementary  and 
extended  directions,  which  cannot  conveniently  be  placed  upon  a pres- 
cription label,  should  be  written  out  on  a separate  prescription-blank  and 
given  to  the  patient  or  attendant. 

Lists  of  supplementary  appliances  required  in  the  treatment  should 
also  be  written  on  a prescription  blank,  and.  the  style,  size,  capacity,  con- 
struction, etc.,  stated.  The  reason  for  this  is  the  fact  that  most  of  the 
sick-room  adjuncts  exist  in  infinite  variety,  and  the  patient  or  his  messen- 
ger is  perhaps  less  qualified  to  select,  than  the  physician  is  to  indicate, 
the  proper  article  to  be  procured.  As  an  illustration  of  this,  attention 
may  be  directed  to  a simple  verbal  order  calling  for  a syringe.  This 
might  mean  an  ear,  nose,  rectal,  urethral,  male  or  female,  hard  or  soft 
rubber,  glass,  tin,  bulb,  fountain,  or  piston,  and  of  a capacity  ranging 
from  one  dram  to  four  quarts.  Orders  describing  explicitly  that  which  is 
desired  may  be  stated  as  follows : 

“Hard-rubber  urethral  syringe,  2 dram,  blunt  point.” 

“Soft-rubber  ear  syringe,  one  ounce,  long  flexible  point.” 

“Glass  ear  syringe,  curved  bulbous  point,  one-half  ounce.” 
“Fountain  syringe,  one  quart,  attach  soft-rubber  catheter Ko.  23  Fr.” 
^ Fountain  syringe,  two  quart,  attach  colon  (or  rectal)  tube.  No.  30 


^Invalid  cushion,  very  large  (large,  medium,  or  small).” 

UTT^'  adult)  for  neck  (or  head,  spine,  knee,  etc.).” 

lot-water  bag  (size  should  be  stated;  varying  from  one-half  pint 
to  four  quarts).”  ^ 

^Cotton,  one  ounce  (two,  four,  eight,  or  sixteen  ounces).” 

medicated) plaster  (describe  width,  length,  and  whether  plain  or 
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“Oiled  silk”  (approximate  size  required  should  be  stated). 

“Atomizer  (hard  rubber,  metal,  oil,  or  water:  for  nose  or  throat).”  ^ 

“Soft-rubber  syringe  attachments  for  giving  enemas”  (state  which  is 
desired,  catheter,  length  14  inches,  size  9 to  30  Fr.;  rectal  tube,  size  22  to 
35  Fr.,  length  20  inches,  or  colon  tube,  size  22  to  35  Fr.,  length  30  inches. 

“Salts,  Epsom  (or  Rochelle),”  “Sodium  phosphate:  plain,  granular, 
granular  effervescent,  or  liquid).” 

“ Bandages,”  cotton  (or  gauze,  woven  elastic,  flannel,  linen,  rubber, 
etc.),  state  width,  length,  and  number  desired. 

“Douche  pans,  bed  pans,  etc.”;  .size  should  be  stated. 

“Disinfectants” — character  of  same  should  be  stated  and  method 
of  using  described. 


EXTEMPORANEOUS  DOSAGE  FORMS 

The  form  in  which  the  medicinal  substance  is  to  be  administered  to 
the  patient  merits  the  consideration  of  the  prescriber.  This  in  no  sense 
implies  that  he  needs  to  pander  to  every  drug  antipathy  or  idiosyncrasy 
of  the  whimsical  or  querulous  individual,  but  rather  to  elicit  in  a diplo- 
matic manner  his  likes  and  dislikes  as  related  to  drug  administration. 

A patient  with  a strong  dislike  for  a sweet,  cloying  liquid  substance  will 
often  be  appreciative  of  a combination  that  to  another  ^muld  seem  ex- 
tremely bitter  and  nauseating,  and  vice  versa,  and  there  is  the  individua 
who  under  no  stress  of  circumstances,  can  swallow  a pill,  but  who  will 
swallow  a capsule  three  times  as  large  with  gusto.  Others  again  prefer 
to  take  the  dose  in  powder  or  liquid  form,  regardless  of  taste,  rat  ler 

than  swallow  either  pill  or  capsule. 

With  small  children  the  administration  of  drugs  assumes  a more 
difficult  aspect,  the  ingenuity  of  the  experienced  practitioner  being  some- 
times taxed  to  the  utmost  in  the  effort  to  produce  an  attractive  and  pa  at- 
able  dose.  The  only  compensating  -factor  lies  in  the  fact  that  with  chil- 
dren a materially  reduced  quantity  of  the  active  substance  is  "^^^^^ary 
to  produce  the  desired  effect,  allowing  a somewhat  wider  latitude  f 
diliRion  and  flavoring.  Pills,  tablets,  capsules,  and  konseals  should 

not  be  prescribed  for  young  children.  . , „ r 1 1 

The  general  rule  of  exhibiting  the  drug  in  the 
patient  may  be  conveniently  followed  with  a large  number  of  substances, 
TaSkri^ith  those  whtch  are  given  in  -^1  H-ntmes  and  ^ 
drv  form.  Very  pungent,  odoriferous,  and  deliquescent  substances, 
and  those  occurring  as  liquids,  being  less  susceptible  of  adaptation  to  le 

available  methods  of  administration.  _ .eraochitr  the  oreater 

The  liquid  form  is  usually  recognized  as  po.ssessing  t ‘ 

number  of  advantages,  for  the  reason  that  soluble 

ministered  in  their  most  readily 

tion  of  the  dose  is  easily  secured,  proper  ddubon  'fjy ^ 
and  the  addition  of  correctives  is  snnplihct  . >e  1 , , | j 

vehicle  tor  solutions  usually  inelmles  rvate^  f 

varying  proportions  and  combinations,  oi  use(  s „ . , - 
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I flavored,  or  medicated.  The  facility  with  which  most  extemporaneous 
liquid  preparations  of  soluble  substances  may  be  supplied  is  a factor 
to  be  remembered  when  urgent  necessity  for  immediate  remedial  mea- 
sures of  a medicinal  character  arise.  Drugs  partly  soluble  or  entirely 
insoluble,  in  the  vehicle  indicated,  may  be  given  in  this  way  by  increasing 
the  density  of  the  carrier  through  the  addition  of  proper  quantities  of 
syrup  plain,  flavored,  or  medicated,  glycerine,  acacia,  tragacanth,  Irish 
moss,  gelatine,  etc.  Such  liquid  forms  are  termed  suspensions,  and  they 
are  of  an  aqueous  character.  Insoluble  substances  exhibited  in  this 
j manner  must,  however,  be  susceptible  of  being  reduced  to  a state  of 
* minute  subdivision,  the  finer  powders  being  capable  of  more  prolonged 
suspension.  All  insoluble  powders,  of  a greater  or  lesser  specific  gravity 
than  the  vehicle,  will  collect  in  the  top  or  bottom  of  the  vessel,  and  the 
vehicle  should,  therefore,  be  of  a degree  of  limpidity  that  will  facilitate 
complete  disintegration  of  the  lumped  powder,  and  insure  thorough 
distribution  of  the  medicinal  substance  throughout  the  vessel.  The 
patient  should  be  directed  to  shake  the  vessel  vigorously  until  the  ap- 
pearance of  the  contents  indicates  thorough  admixture,  then  pour  out 
the  dose  immediately.  It  is  not  advisable  to  use  the  above  method  for 
insoluble  substances  of  high  potency,  for  the  reason  that  the  patient  would 
find  it  extremely  difficult  to  determine  the  degree  of  shaking  necessary 
because  of  the  uncertainty  of  the  ocular  test  (his  only  one)  as  applied  to 
the  minute  quantity  of  the  drug  necessarily  present.  Among  the  sub- 
stances to  be  excluded  as  not  fitted  for  exhibition  in  the  form  of  aqueous 
suspensions  are  alkaloids,  insufiiciently  soluble  salts  thereof,  elaterin, 
phosphorus,  the  insoluble  salts  of  mercury,  antimony,  etc. 

Insoluble  drugs,  to  be  used  in  the  form  of  injections,  should,  as  a 
rule,  be  exhibited  in  the  form  of  suspensions,  the  vehicle  being  made 
sufficiently  dense  to  maintain  proper  distribution  of  the  drug  during 
the  time  required  to  fill  and  empty  the  syringe,  the  substances  best 
adapted  for  this  purpose  being  bland  and  non-irritating  mucilages  of 
acacia,  chondrus,  cydonium,  starch  or  tragacanth  jelly,  properly  diluted. 
In  some  cases  liquid  white  petrolatum  answers  admirably. 

Another  type  of  suspension  is  the  emulsion.  This  consists  of  a homo- 
geneous admixture  of  substances,  such  as  oils,  oleoresins,  gum-resins, 
balsams,  camphor,  etc.,  which  are  ordinarily  immiscible  with,  or  insoluble 
in,  desirable  vehicles.  Through  the  addition  of  gummy  or  gelatinous 
substances,  and  by  aid  of  proper  manipulation,  what  is  known  as  emidsi- 
fication  is  brought  about,  whereupon  the  addition  of  adjuvants,  correct- 
ives, flavors,  and  a desirable  vehicle  is  readily  accomplished.  Other 
liquid  forms  include  collyria,  lotions,  liniments,  washes,  types  of  which 
will  be  indicated  later. 

Next  in  desirability  to  the  liquid  form  of  drug  administration  and  ap- 
plication IS  the  dry  or  powder  form.  This  method  is  limited  to  substances 
t lat  are  reasonably  permanent  under  exposure  to  atmospheric  condi- 
tions, and  which  are,  comparatively  speaking,  tasteless,  odorless,  and 
lee  from  overly  pungent  qualities.  Doses  of  very  large  or  extremely 
minute  bulk  may  be  given  in  this  manner,  by  having  the  patient  mix  the 
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former  with  a proper  cjuantity  of  water,  milk,  or  wine,  to  produee  a 
semiliquid  consistency,  and  the  latter  may  be  directed  to  be  made  up  to 
an  appreciable  bulk  by  the  addition  of  milk-sugar,  cane-sugar,  or  other 
comparatively  inert  substances. 

As  suggested  before,  only  such  substances  as  are  reasonably  tree  from 
disagreeable  odor  and  taste  should  be  administered  in  powder  form. 
Observation  of  this  precaution  alone,  however,  will  occasionally  tan  to 
overcome  aversion  to  drugs  displayed  by  some  patients,  partieularly 
children.  This  may  invariably  be  remedied,  and  the  dose  made  attract- 
ive instead  of  repugnant,  if  the  prescriber  will  direct  the  addition  ot  a 
few  drops  of  oil  of  peppermint,  anise,  cinnamon,  or  such  other  flavor  as 

the  patient  may  express  a preference  for.  . „ . ^ 

It  is  quite  necessary  to  add  a sufficient  quantity  of  sugar  m the  pres- 
ence of  these  flavoring  agents  to  impart  a distinctly  sweet  taste  to  the 
powder,  the  attractiveness  of  the  essential  oils  existing  only  in  their  agree- 
able taste— as  brought  out  by  the  sweetening  agent. 

If  the  use  of  sugar  is  precluded,  the  same  degree  of  palatabiht}  may 
be  secured  by  mixing  the  powder  in  a spoon  with  an  aromatic  water  con- 
taining 25  per  cent,  of  glycerine.  _ 

Next  in  favor  to  the  powder  as  a dosage  form  is  a gelatine  capsule 
These  are  supplied  in  two  forms,  commonly  termed  hard  and  soft,  ilie 
hard  capsule  consists  of  two  caps  of  very  thin  gelatine,  the 
closely  over  the  open  end  of  the  smaller,  making  a compact  tight  and 
readily  soluble  covering  for  powders,  solids,  masses,  semisohds,  and  oi  } 
liquids  having  a disagreeable  odor  and  taste.  The  hard  capsules  are 
available  in  a variety  of  sizes,  the  smallest  being  capable  of  holding  about 
one  grain  of  milk-sugar,  and  from  this  size  they  gradually  ^^rease 
size  limited  only  by  the  swallowing  capacity  of  the  human  being.  _ 
Ve?y  dehque^^  substances  should  not  be  directed  to  be  dispensed  in 
capmTei  as  these,  because  of  their  watery  character,  are  prone  to  dissohe 

^^'"rnm^'directing  a patient  to  use  capsules,  he  should  be  directed  to 
hold  the  ca^  a nflnute  before  swallow- 

ing. This  ^softens  the  gelatine  and  facilitates  its  disintegration 

stomach.  uies  ^ somewhat  thicker  shell  of  gelatine,  of  a soft 

*e  c»psu,e  . .0  be 

soft  capsule 

hanl  type,  swallnw.ng  .s  no  J of  oils,  olco- 

character.  Soft  capsules  are  en  p y Wotcrv  or  fluid  prepara- 
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than  when  soft  capsules  are  directed,  a factor  to  be  borne  in  mind  when 
emergency  remedies  are  to  be  supplied.  Quantities^  varying  from  five 
minims  to  eighty  minims,  may  conveniently  be  administered  in  soft  cap- 

sulcs. 

Konseals  are  bowl-shaped  disks,  made  of  dried  flour  paste,  and  are 
splendidly  adapted  for  administering  powders  that  are  given  m more 
or  less  bulky  doses,  such  as  combinations  of  rhubarb,  magnesia,  char- 
COftl  0tc 

Quantities  up  to  20  grains  may  be  given  by  this  method  with  less 
discomfort  to  the  patient  than  would  be  experienced  by  swallowing 
a capsule  containing  an  equal  weight  of  powder. 

The  patient  should  be  directed  to  immerse  the  konseal  in  water  for 
several  seconds  before  taking  it.  This  softens  the  flour-paste  shell  and 
renders  swallowing  exceedingly  easy.  The  konseal  should  be  taken  up, 
floated  upon  a portion  of  the  water  in  a spoon. 

Pills  are  round,  oval,  or  double-convex  forms  of  suitable  size  for  swal- 
lowing, and  containing  in  each  form  a proper  dose  of  medicinal  substance. 
Pills  are  very  well  adapted  for  the  administration  of  solid  extracts,  resin- 
ous and  gummy  substances,  and  other  solid  drugs,  whose  single-dose 
bulk  does  not  preclude  swallowing  without  discomfort. 

A pill  presents  the  dose  of  the  drug  in  its  most  compact  form,  a distinct 
advantage  when  there  is  difficulty  in  swallowing.  When  freshly  made, 
with  the  proper  excipient,  disintegration  is  prompt  and  invariable. 

Occasional  reports  by  medical  men  have  indicated  the  passage  of 
pills  through  the  body  intact.  The  reason  for  occurrences  of  this  sort 
can,  no  doubt,  be  traced  to  ready-made  pills  of  uncertain  age  or  to  the 
mistaken  zeal  of  a dispenser,  who  has  the  erroneous  notion  that  a perfect 
pill  must  needs  be  a hard  pill. 

A pill-mass  should  not  be  stiffened  beyond  the  point  necessary 
to  retain  a reasonable  semblance  of  shape. 

When  a pill  has  been  well  covered  with  the  proper  dusting-powder 
and  the  external  surface  has  dried,  the  taste  of  the  drug  is  scarcely  per- 
ceptible to  the  patient  swallowing  it.  If  it  be  expedient,  however,  and 
time  allows,  pills  can  readily  be  supplied  with  a tasteless  coating.  The 
esthetic  sense  of  the  patient  may  be  appealed  to  by  applying  a gold  or 
silver  eoating,  or  the  pills  may  be  coated  with  gelatine,  sugar,  chocolate, 
tolu,  or  salol,  the  latter  when  drug  action  is  sought  in  the  intestines. 

If  it  is  desirable  to  cover  the  taste  of  the  pill-mass  and  time  is  limited, 
the  pill  may  be  placed  in  a gelatine  capsule,  bearing  in  mind  that  the 
bulk  of  the  dose  will  be  somewhat  increased  thereby. 

Tablet  triturates  furnish  an  ideal  method  for  administering  drugs 
given  in  small  doses,  such  as  atropine,  strychnine,  hyoscine,  calomel, 
nitroglycerine,  etc.,  which  have  the  quality  of  comparative  tastelessness. 
These  tablets  may  be  prepared  extemporaneously  with  expedition,  are  of 
small  bulk  (from  one-half  to  one  grain),  and  disintegrate  immediately 
upon  contact  with  water. 

Tablet  triturates  usually  consist  of  the  medicament,  cane-sugar-, 
milk-sugar,  or  both,  moistened  to  a firm  paste  with  alcohol,  and  pressed 
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into  suitable  molds,  from  which  they  are  removed  after  a few  moment  s 
“setting”  and  dried. 

ddiis  form  of  dosage  can  be  made  particularly  attractive  to  petulant 
children,  since  the  flavor  of  a favorite  confection  can  be  imitated  by  the 
addition  of  a trace  of  one  or  more  of  the  essential  oils. 

When  prescribing  tablet  triturates,  the  error  of  referring  to  the  jorm 
desired  as  “triturates”  should  be  avoided.  The  term  “triturate  can 
only  imply  what  the  word  means— namely,  a drug  or  combination  ot 
driio-s  rubbed  to  a fine  powder— and  can  in  no  sense  be  taken  to  indicate 
thafa  form  of  tablet  is  desired.  It  is  obvious,  therefore,  that  contu.sion 
can  only  be  avoided  if  the  full  name  of  the  dosage  form  be  employed,  %.  e., 

“ tablet  triturates.”  • -i 

Hypodermic  tablets,  as  the  name  indicates,  are  primarily  intended 

to  supp'y  a ready  means  for  preparing  solutions  of  medicinal  substances 
to  be  used  subcutaneously.  These  tablets  are  but  rarely  prepjed  ex- 
temporaneously,  partly  tor  the  reaaon  that  their  almost  invariable  use  is 
ot  an  emergency  character,  and  partly  because  most  medicaments  used 
in  this  form  are  reasonably  stable,  and  can,  therefore,  be  carried  in  stock 
by  the  dispenser  without  risk  of  marked  deterioration  in  streng  i.  _ 
Should  the  stock  form  of  hypodermic  tablets  be  undesirable  or  lacking 
in  the  needed  combination,  they  may  be  prepared  extemporaneously, 
provided  the  necessary  time  may  be  had.  The  method  of  preparation  is 
similar  to  that  of  tablet  triturates,  except  that  the  diluent  used  must 

freelv  soluble,  non-irritating,  and  sterile.  .i  a u • 

Hypodermic  tablets  may  be,  ot  course,  given  by  the  mouth 
over  M emergency,  when  time  and  distance  preclude  the  prompt  avall- 

‘‘’’‘'Smpretrf'^tobS^^^  small,  round  having  convex  ^ 

upper  and  lower  surfaces,  of  sises  which  vary  with  the 
of  the  medicinal  ingredient  exlribited,  but  f m 

swallowed  comfortably  and  conveniently  by  ^ ^ 

The  narticles  of  substance  in  this  form  are  held  together  as  a resuu 

SP'elit  prdte'Te  pTor^VeeUrpreLio;  necessa'ry  to  form 

‘'^Tir  Tsag“  1ms' aehietd  wide-spread  popularity,  probably 
1«  olUiTlxbc™  economy  of  labor  which 

production  on  a large  scale,  and  the  conseqii  p ‘ . Some 

manufacturers  have  exploited  produced 

klea  may  be  gained  of  the  facilities  400 

when  one  considers  that  a single  mac  line  ni  1 

tablcts  per  minute.  The  term ‘ stock  tablet  t m 

lets,  prepared  from  stereotyped  formulas  and  kept  in  stock  oj 

‘‘Ti::wi.s.l,,m  of  the  somewhat  general  u.se  niacle  of  |orm  has  b^^^^ 
seriously  ,|uestioncd  by  medical  practitioners  at  difterent 
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granting  the  admissibility  of  administering  in  this  form  readily  soluble 
substances,  such  as  the  bromides,  iodides,  etc.,  other  less  soluble  or  prac- 
tically insoluble  substances,  such  as  salol,  quinine,  terpin  hydrate,  etc., 
have  been  thought  to  be  entirely  precluded  from  being  exliibited  in  form 
of  compressed  tablets.  There  is  a strong  probability  of  such  tablets  fail- 
ing to  disintegrate  because  of  the  insoluble  character  of  the  drug  sub- 
stance. Cases  have  been  reported  describing  the  passage  of  compressed 
tablets  through  the  body  and  recovery  from  the  feces  in  practically  intact 
form. 

While  it  is  possible  that  failure  of  compressed  tablets  to  disintegrate 
may  be  due  to  drug  insolubility,  it  is  quite  probable  that  the  devices 
employed  to  produce  a stock  tablet  that  will  not  crumble  may  also  be  a 
factor.  This  applies  particularly  to  tablets  designed  for  shipment  and 
frequent  handling. 

Such  tablets  are  frequently  found  to  be  of  a brick-like  degree  of 
hardness,  which  may  be  the  result  of  compression  under  tremendous 
force,  or  may  be  due  to  the  presence  of  adhesive  substances,  such  as 
acacia,  tragacanth,  dextrine,  and  glucose,  which  are  added  in  most  cases 
to  promote  cohesion  of  the  particles  of  drug  substance  when  granulating 
the  powder  for  compression. 

The  author  of  a work  on  compressed  tablet  manufacture  remarks, 
“Substances  requiring  granulation  comprise  a large  majority  of  medica- 
ments entering  into  compressed  tablets.  ...  In  order  to  produce  tablets 
which  will  possess  the  proper  qualities  . . . medicaments  entering  into 
their  composition  must  be  mixed  with  certain  excipients  adapted  to  the 
needs  of  the  particular  substance  or  combination.”  Further  on,  in  this 
same  work  on  compressed  tablets,  it  may  be  found  that  among  the  various 
foreign  substances  that  enter  into  the  manufacture  of  compressed  tablets, 
in  addition  to  the  adhesives  above  mentioned,  are  flour,  cherry  gum, 
cane-sugar,  milk-sugar,  ammonium  chloride,  sodium  chloride,  starch, 
magnesium  carbonate  and  oxide,  talc,  boric  acid,  and  petroleum  oil, 
these  added  excipients  and  adhesives  constituting  from  15  to  75  per  cent, 
of  the  weight  of  some  tablets.  A list  of  permissible  artificial  coloring 
agents  is  also  given. 

This  would  seem  to  indicate  that  the  innocent-looking  little  disk  of 
pure  drug  substance  is  a rather  more  formidable  proposition  than  would 
appear  to  the  cursory  observer. 

While  some  manufacturers  have  honestly  striven  to  extend  the  list  of 
remedies  that  may  be  made  in  this  form,  by  experimentation  with  various 
methods  of  combination,  and  prompt  elimination  of  those  found  to  be 
lacking  in  the  qualities  necessary  to  produce  a tablet  that  would  be  true 
to  t e formula,  and  could  be  depended  upon  to  produce  the  desired  result, 
it  is  also  unfortunately  true  that  other  manufacturers  have  sadly  lacked 

ns  spirit  of  discretion,  and  have  offered  tablets  in  combinations  that  are 
practically  useless. 

The  published  results  of  investigations,  made  by  the  Council  of  Phar- 
macy of  the  American  Medical  Association,  indicate  that  the  day  has  not 
ye  arrive  when  implicit  trust  and  confidence  may  be  placed  in  com- 
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pressed  tablets  as  a desirable  dosage  form  for  any  very  extended  list  of 
remedies. 

Extemporaneous  preparation  of  compressed  tablets,  as  may  be  noted, 
is  limited  to  such  drugs  as  are  available  in,  or  may  be  readily  reduced  to, 
a coarse  granular  powder.  Given  such  a substance,  one  that  is  not 
affected  by  unfavorable  atmospheric  conditions,  and  compressed  tablets 
can  be  prepared  with  the  same  facility  as  are  capsules  or  konseals. 

Considerable  difficulty  would  be  experienced  by  the  average  pharma- 
cist, however,  in  manipulating  a prescription  calling  for  hygroscopic  sub- 
stances, such  as  iodides,  powdered  extracts,  etc.,  on  a humid  day,  or  m 
preparing  for  prompt  administration  a combination  requiring  trituration, 
moistening,  granulating,  and  drying,  previous  to  compression.  _ 

Since  their  only  raison  d’Hre  is  cheapness,  and  that  only  applying  to 
stock  tablets,  it  would  seem  as  if  the  compressed  tablet  lacking  the 
equal  advantage  of  other  solid  dosage  forms,  might  well  be  eliminated 
from  the  list  of  desirable  extemporaneous  dosage  forms. 

If  it  be  expedient  to  make  use  of  stock  tablets,  the  prescribes  should 
assure  himself  of  the  reliability  of  their  source,  the  proper  admixture  of 
the  medicament,  the  accuracy  of  dose,  proper  disintegrating  or  soluble 
qualities,  and  that  their  cost  is  not  lower  than  the  actual  cost  of  the  in- 
gredients they  are  supposed  to  contain. 

Troches  or  lozenges  are  hard,  flat,  solid  disks  of  a consistency  tl  a 
insures  their  slow  solubility  in  the  mouth.  They  are  used  to  exhibit 
medicinal  substances  whose  prolonged  contact  with_  the  mucous  surfaces 
of  the  mouth  and  throat  is  desired,  this  result  being  accomplished  by 

having  the  patient  dissolve  them  on  the  tongue. 

The  component  parts  of  the  lozenge  mass  usually  consist  of_  the  med- 
icinal ingredient,  flavoring  agent,  cane-sugar,  tragacanth,  acacia,  or  elm 
Zk  proper  cohesion  being  secured  by  the  addition  of  water,  syrup,  or 
mucilage,  and  the  whole  kneaded  into  a tenacious  mass. 

The  mass  is  rolled  out  to  the  necessary  thickness,  the  lozenges  are 
cut  to  the  proper  shape  and  size,  and  dried-spontaneously,  if  the  medic- 
i^lial  ingredients  are  of  a volatile  character,  and  with  slow  heat  i no  ^ ola- 

tile  substances  are  present.  Palatable  flavoring  "" 

in  lozenges,  include  oils  of  anise,  peppermint,  wintergreen,  acacia,  etc. 

Extract  of  glvcYi'rhiza  finds  favor  with  many  patients.  _ 

When  iLLees  requiring  extemporaneous  preparation  are  prescribed 
.he™Lnt  shS  be^iiifor^ied  that  from  one  to  four  hours  is  necessari 

SunpSSS 'are  soh  forms  of  various  shapes,  used  tor  tlie  purpose 

s'  s^meirg-poiiit  being  iS.  ssiSa’; 

sufficiently  high  to  allow  necessary  b™'-'  f siiplSsitorics 
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of  decomposing  a susceptible  drug  by  the  application  of  heat,  and  in- 
' sures  exact  dosage  in  the  finished  forms.  It  should  be  said,  however, 
that  the  external  appearance  of  suppositories  made  by  the  mass  method  is 
: rather  less  attractive  than  when  made  by  fusion  or  compression  methods, 
the  latter  giving  a beautiful  glossy  surface  to  the  suppository. 

Occasional  use  is  made  of  glycerinated  gelatine  as  a vehicle  for 
vaginal  and  urethral  suppositories.  The  advantages  of  this  vehicle 
consist  in  the  fiexible  character  of  the  substance.  A distinct  advantage 
in  the  preparation  and  application  of  urethral  suppositories  is  its  slower 
solubility,  insuring  more  prolonged  contact,  and  in  the  more  important 
fact  that  water  and  glycerine-soluble  substances  may  be  exhibited  as 
“solidified”  solutions  of  the  drug,  if  this  term  may  be  employed. 

When  prescribing  suppositories,  it  is  well  to  state  clearly  which  shape 
is  desired,  and  also  whether  for  use  by  an  adult  or  a child,  particularly 
if  any  doubt  exists  as  to  the  proper  quantity  of  vehicle  to  be  ordered. 

The  following  are  the  weights  of  the  various  shapes  when  intended 
for  adult  use: 

Made  with  Cacao-butter. 

Rectal  shape 30  grains; 

Vaginal  shape 60  grains; 

Urethral  shape,  6 inches  long 15  grains; 

Urethral  shape,  12  inches  long 30  grains; 

Nasal  shape from  10  to  15  grains; 

Aural  shape from  5 to  10  grains. 

Made  with  Glycerinated  Gelatine. 

Vaginal  shape 150  grains; 

Urethral  shape,  6 inches  long . . . 30  grains; 

Urethral  shape,  12  inches  long 60  grains. 

The  extemporaneous  preparation  of  cacao-butter  suppositories,  con- 
taining such  substances  as  powdered  opium,  bismuth  salts,  quinine  salts, 
etc.,  is  a reasonably  simple  process  under  normal  temperature  conditions, 
and  requires  but  little  more  time  than  the  preparation  of  a batch  of  mass 
pills. 

Complications  ensue,  however,  if  the  medicinal  ingredient  is  of  such 
character  as  to  lower  the  melting-point  of  the  vehicle  materially.  It 
then  becoines  necessary  to  raise  the  mass  to  the  normal  melting-point 
by  the  addition  of  sufficient  spermaceti  to  achieve  this  end.  It  is  obvious 
that  this  must  be  added  judiciously,  in  order  that  the  exact  point  may  be 
reached  but  not  exceeded,  and  the  manipulation  of  such  a prescription 
would,  therefore,  consume  additional  time. 

Vaginal  tampons  furnish  a convenient  form  for  the  pui’pose  of  apply- 
ing medicinal  substances  within  the  vagina,  especially  those  whose  pro- 
onged  contact  with  the  mucous  surfaces  is  desirable. 

lampons  consist  of  pledgets  of  high-grade  carded  wool,  weighing 
^ grains,  enclosed  within  capsules  of  freely  soluble  hard  gelatine, 

e method  of  applying  the  medicinal  substance  consists  in  removing 
e cap  end  of  the  cap.sule,  thus  exposing  the  wool;  the  medicament, 
w ich  IS  usually  suspended  or  dissolved  in  glycerine,  is  measured  out  and 
VoL.  I.— 6 ^ ^ 
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slowly  poured  upon  the  exposed  wool,  where  it  is  gradually 
filliiJ  the  body  of  the  capsule  with  a medicinally  ‘ | 

cap  of  the  capsule  is  then  replaced  and  the  tampon  is  ready  or  ins  ^ , 

^Jter  behm  dipped  in  warm  water  to  secure  necessary  lubrication,  i he 
patient  should  always  be  directed  to  medicate  the  tampon  just  previous 

The  action  of  the  glycerine  within,  and  the  body 

the  pk™get"of  ’wod  when  its  medicinal  property 

f ;ripTr":2- ^ zzssJr" 

be  so  adjusted  that  one  ^ the^absorbent  capacity  of 

diameter  of  only  one-half  inch  being  ^^dicinal  ingredients 

Ointments  are  prepared  by  *7  "f  etc.%nd  are 

with  fatty  substances,  such  as  P®*™  pd  form  at  the  ordinary  tem- 

usually  of  7V“tSv“lori:d^^^ 

perature,  yet  of  a sufficiently  low  melting  p 

ready  distribution  when  applied  to  the  body  y „l|y  em- 

(Sintments  are  prepared  by  of  fusion,  when 

ployed  in  their  on  a porcelain  slab,  when 

the  ingredients  are  readily  miscible  a . g ; is^ibie  with  or 

ingredlnts  enter  into  *®  ®r’’'Ceketg  a vehicle  lor  an  ointment, 
insoluble  in  a desirable  ve  nnalities  of  absorption  by  the  skin, 

consideration  f ^e  gv»  „,dica- 

conditions  where 

apuT^Srsfn^^^^^ 

pr^otective  coating  to  a ®«taneous  Podv,  clesfveness.  freedom 

“■^mite  pttrdaUimIs  less  eS®- 

of  the  absence  of  the  cohesive  and  g ^ s„ow-white  varietv, 

terizes  the  latter.  This  -a  ei  nsisteiicv  which  utterly  lacks 

which  is  frequently  oiind  to  n d , 
homogeneity,  separating  into  a hi, .ml  and  „ 

™TYi7s'’ura  vehicle  it  is  difficult  to  produce  an  ointment  of  the 


re,,S  sXtluieL  and  physical  stability. 
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The  variety  known  as  pearl  white  is  some-what  more  eligible,  and  may 
; be  used  when  the  esthetic  sense  of  the  patient  is  not  reconcilable  to  the 
I yellow  product. 

The  prescriber  should  bear  in  mind  that,  in  an  ointment  prepared 
: with  the  petrolatum  vehicle,  absorption  of  the  medicinal  ingredient  is 
reduced  to  the  minimum. 

Petrolatum  has  been  exploited  extensively  under  a variety  of  trade- 
marked  names.  The  use  of  such  titles  in  prescription-writing  is  not  to 
be  commended.  The  official  title  should  invariably  be  employed. 

Benzoinated  lard,  when  properly  rendered,  and  impregnated  with  gum 
i benzoin,  provides  an  eflficient  vehicle  for  ointments,  ranking  second  to 
i petrolatum  only  in  price,  its  cost  being  about  five  times  that  of  the  best 
: petrolatum. 


Benzoinated  lard  is  white  in  color,  possesses  good  body  and  con- 
sistency, a fragrance  of  its  own,  and  is  absorbed  by  the  skin  quite  readily, 
"Watery  substances,  up  to  about  10  per  cent,  of  the  weight  of  the  oint- 
ment, may  be  added  when  this  vehicle  is  employed. 

When  prescribing  lard,  the  qualifying  term  “benzoinated”  should 
always  be  used. 

Hydrous  wool-fat,  as  a vehicle  for  ointments,  lends  itself  well  to 
the  addition  of  from  20  to  30  per  cent,  watery  solutions,  possessing  in 
this  feature  a distinct  advantage  over  other  fatty  substances.  It  further- 
rnore  is  said  to  provide  the  best  means  of  exhibiting  medicaments  de- 
signed to^  be  absorbed  by  the  skin.  It  is  not  to  be  recommended  as  a 
general  ointment  vehicle,  however,  as  it  possesses  a disagreeable  “sheepy” 
odor,  it  is  not  readily  manipulated  with  dry  powders  because  of  its  sticky 
nature;  it  does  not  readily  mix  with  appreciable  quantities  of  essential 
oils,  camphor,  etc.;  nor  does  it  answer  well  for  inunction  because  of  its 
tough  consistence.  The  consistence  of  hydrous  wool-fat  can  be  altered 
somewhat  through  a “shortening”  brought  about  by  the  addition  of 
. per  cent  of  petrolatum.  The  facility  of  absorption  and  miscibility 
' o course,  correspondingly  reduced  by  this  means. 

^ Solid  saponated  petrolatum  is  an  ointment  vehicle  of  good  penetrat- 
ing quality.  _ It  IS  a solid  saponaceous  combination  of  petrolatum,  oleic 
iacid  and  spirit  of  ammonia,  and  is  well  adapted  for  substances  such  as 
methyl  salicylate,  salicylic  acid,  iodine,  etc. 

for  application  having  the  same  qualities 

substituting  liquid  petrolatum  for  the 

nrovide,  a Liquid  Saponated  Petrolatum,  and  it 

men  M “,?P  “‘'.'‘'”'=dium  for  exhibiting  in  solution  substances  like 
Glyc^^  gnaiaco  , methyl  salicylate,  salicylic  acid,  etc. 

gelatine  glvcerine  substance  composed  of  a mixture  of 

and  is  used  ehipfl  ’ ^^ter.  Phis  mass  melts  at  the  body  temperature 
stancL  as  ^^tological  practice  as  a vehicle' for  sich  si.b- 

entirelv  free  from'  *o<^ioform,  resorcin.  This  preparation  is 

whh  water  bV  washing 


with  water. 

rmatologic  paste  consists  of  a medicament  such  as  precipitated 
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sulphur,  sine  oxide,  starch  etc.,  worked^ 
of  an  excipient  such  as  soft  soap,  petiolatum,  laiu,  ^ y 

or  dextrinated  paste.  . , . , composed  of  a mixture 

Paste  pencils  are  hard  cylindrical  masses  ^ 

are  to  he  used  ire- 

!L"eLted 'pILVrl  -hides  usually  contain  rubber  as 

P“olt  r;-repared  sinailarly  to  salve  mulls,  except  that  the  patient 

spreads  them  just  previous  to  ordering  a very  soft 

Ointments. — ^Unless  there  is  a p . A reasonably  firm  oint- 

ointment,  the  preseriber  should  avo.«  ,,, 

ment  presents  a very  much  more  attractive  app 

“sloppy”  sort.  •„  r.f  q rii<?afrreeable  odor  a few  drops  of 

If  the  medicament  or  en^or  other  suitable  substance 

oil  of  rose  geranium,  lavender,  winte  g ’ add^d.  Care 

that  is  calculated  to  mask  ^ ® ^^^^^^^^tity  of  oils  added  will  not  be 
must  be  exercised,  however,  that  ^ ^ J ^ ^.pich  the  ointment 
sufficiently  large  to  produce  irritation  of  the  parts 

is  designed.  priced  color  changes  while  being  used  by 

Some  ointments  undergo  J inflight-colored  combina- 

the  patient.  This  is  particularly  noticeable  g 

tions  containing  resorcin.  chanee  in  appearance  it  has  been 

To  overcome  this  tendency  ^ nuantity  to  produce  a fairly 

suggested  that  colonng  mat  er  ^n  ® -g  originally  compounde  . 

n"^rdt"a  powdeved  charcoal  may 

‘'^^XiJbX^ator^sTLllTS'be 

and  may  be  avoided  if  a s’a®  ™ ™ oon  will  answer  in  many  cases,  but 
rste  o?:  rS  — m pr^eduded  when  iodine,  the  mercurials, 

"T?roiS;;t  pro„e  - ‘’'^r^ttna, 

ordered  in  quantities  not  to  ‘ ^ j„uent  and  liberal  applications, 
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j Ointments  to  be  used  in  divided  doses  are  usually  dispensed  in  dose 
; portions,  these  being  wrapped  in  wax  paper.  This  method  is  not  a neat 
one,  however.  A much  better  impression  will  be  made  upon  the  patient 
if  the  divided  doses  are  directed  to  be  dispensed  in  individual  tin  boxes. 
Mercurial  ointment  may  be  exliibited  in  this  manner,  provided  the  inner 
I surface  of  the  tin  is  properly  coated  to  prevent  contact  with  the  mercury. 
Dose  portions  of  ointments  prepared  by  the  fusion  method  may  also  be 
directed  to  be  dispensed  in  soft  capsules  of  an  appropriate  size.  The 
ends  of  these  dose  capsules  are  to  be  punctured  by  the  patient  when  ready 
; for  an  inunction  and  the  contents  ejected  upon  the  area  by  pressure. 

. The  preparation  of  such  a prescription  is  less  expeditious  and  more  ex- 
I pensive  than  one  dispensed  in  individual  tin  boxes. 

The  two  methods  above  referred  to  are  of  particular  advantage  to  the 
ambulant  patient,  in  that  he  may  conveniently  carry  one  or  more  doses 
with  him  for  midday  use  while  following  his  usual  vocation,  thus  insuring 
regular  and  methodical  compliance  with  the  instructions  given  by  the 
medical  adviser.  The  convenience  of  this  same  type  of  patient  is  also 
subserved  when  liquids  are  prescribed  for  internal  use  if  the/physician 
will  direct  that  the  prescription  be  dispensed  in  two  p_ortions,  one  to  be 
used  at  home  and  one  at  his  place  of  business. 


DOSE  MEASURES 

The  selection  of  appropriate  dose  measures  for  use  by  the  patient 
usually  receives  little  consideration  from  the  prescriber.  Probably  the 
major  portion  of  liquid  medicines  consumed  is  taken  in  doses  which  ap- 
preciably lack,  or  exceed,  the  quantity  directed  by  the  physician.  Com- 
mendable progress  has  been  made  in  the  direction  of  improvement  in 
phaimaceutical  preparations.  Precise  chemical  or  physiological  stand- 
ards have  been  established  for  many  drugs  and  many  more  are  to  follow. 
Standardization  must  go  further  than  this,  however,  to  be  effective.  If 
all  the  good  is  to  be  derived  therefrom,  the  patient  must  he  instructed  to 
use  a measuring  medium  of  standard  capacity. 

The  dose  measures  for  liquids  invariably  indicated  on  prescriptions 
written  111  the  apothecary’s  system  are  the  dropper,  teaspoon,  dessertspoon, 

and  tablespoon.  Doses  thus  directed  are  calculated  from  the  following 
equivalents : ® 

One  drop  - one  minim. 

One  teaspoonful  = one  fluiddram. 

One  dessertspoonful  = two  fluiddrams. 

One  tablespoonful  = four  fluiddrams. 


These  equivalents  are  unreliable  and  dangerously  variable.  The 
i fnvpstmn  t^°*^  b made  with  any  idea  of  accurate  capacity  in  mind, 

I asIuS  ""  variation  of  10  to  35  percent,  from  the 

i the  suppo^'sed  capadty.^'^'''''''^^"  variation  being  usually  in  excess  of 

^ bv  its  size  being  influenced 

i nVt  j f delivered,  and  by  die  physical 

I properties  of  the  substance  used.  J J 
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A reference  to  the  drug  bromoform,  a licjuid  that  is  frequently  pre-  ^ 
„^i'ibed  in  drop  doses,  will  illustrate  the  extreme  uncertainty  involved  in 
calculating  drop  doses  from  the  standpoint  of  an  accurate  relationship  ^ 
between  drops  and  minims.  t 

Sixty  minims  of  bromoform  weigh  150  grains  in  round  figures.  The  . 
same  volume  of  this  substance  yields  300  drops  when  delivered  from  a 
dropper  with  an  orifice  so  constructed  as  to  deliver  a drop  of  distilled 
water  of  exactly  one  minim  volume. 

The  official  average  dose  of  bromoform  is  stated  in  the  U.  S.  Pharma- 
copoeia at  3 minims.  In  order  to  give  this  dose  by  the  drop  method  it  is 
necessary  to  direct  the  patient  to  take  15  drops,  provided  a dropper  is 
used  that  will  deliver  exactly  60  drops  of  distilled  water  to  the  fluiddram. 
Each  deviation  in  the  shape  of  the  dropping  end  of  the  medicine-dropper 
will  upset  the  proportionate  number  of  drops  to  be  directed. 

These  instruments  are  notoriously  irregular,  and  an  effort  was  made 
to  correct  the  condition  through  the  following  recommendation,  which 
was  submitted  to  the  U.  S.  P.  Convention  in  1900:  “It  is  recommended 
that  an  official  medicine-dropper  have  its  delivery  end  3 mm.  in  external 
diameter,  and  adapted  to  deliver  20  drops  of  distilled  water  to  a gram  at 
15°  C.”  This  was  referred  to  the  Committee  on  Revision  without  recom- 
mendation. 

The  adoption  of  a standard  dropper  as  suggested  in  the  above  recom- 
mendation would  clarify  the  situation  to  the  extent  of  eliminating  those 
that  fail  to  conform  to  the  regulation  as  to  size  of  delivery  end.  It 
would  further  have  the  effect  of  encouraging  a schedule  of  drop  doses 
arbitrarily  based  upon  the  activity  of  a portion  of  drug  preparation  as 
represented  in  a drop  delivered  from  a standard  droppei.^ 

The  activity  of  liquid  preparations  of  drug  substances  is  usually  based 
on  the  stated  number  of  strength  units  per  fluiddram  or  cubic  centimeters, 
neither  of  which  bear  a systematic  relationship  to  a drop,  standard  or 
not;  therefore  the  practitioner  will  find  it  more  simple  and  precise  to 
calculate  his  smaller  doses  in  subdivisions  of  the  quantities  stated,  than 
to  attempt  to  remember  the  drop  doses  of  the  various  preparations. 
Digitalis,  for  instance,  is  administered  in  the  form  of  the  powdered  leaf, 
and  it  is,  therefore,  necessary  to  know  the  dose  of  the  substance.  It  is 
also  available  in  the  form  of  fluidextract,  tincture,  and  infusion  each 
preparation  being  of  a percentage  strength  that  differs  from  the  other.  ^ 
Members  of  the  same  classes  of  pharmaceutical  preparations  usuall) 
carry  the  same  percentage  of  drug  content,  therefore  it  is  necessar}  to 
remember  only  as  many  percentages  of  strength  as  there  are  classes. 

The  practitioner  having  acquired  this  knowledge,  need  but  to  know 
the  dose  of  digitalis  leaf,  and  the  measured  dose  of  the  preparation  thereo  ^ 

is  readily  calculated.  ^ i 

The  arbitrary  drop  dose  of  each  preparation  would  have  to  be  memo  - 
ized  as  a separate  entity,  since  the  drops  in  each  bear  absolutely  no 
systematically  calculable  relation  to  the  strength  of  the  preparation  no 
to  each  other— the  drop  of  the  fluidextract  being  less  than  one-half,  ami 
the  tincture  a little  over  one-half,  the  size  of  a drop  of  infusion. 
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In  order  to  secure  accurate  administration  of  medicines,  the  patient 
should  be  directed  to  procure  a dose  glass  about  two  inches  wide  at  the 
top  and  tapering  to  an  inside  diameter  of  not  over  three-eighths  of  an 
inch  at  the  bottom.  The  markings  should  be  etched  upon  the  glass  and 
are  properly  graduated  in  fluiddrams  with  the  exception  of  the  first 
division,  which  should  also  indicate  the  half  dram.  The  markings 
must,  of  course,  be  based  upon  accurate  measurements. 

Quantities  of  from  5 to  20  minims  may  be  measured  in  pipettes 
graduated  to  5,  10,  15,  and  20  minims.  Doses  of  less  than  5 minims 
should  be  adjusted  to  that  figure  by  adding  a sufficient  quantity  of  diluent 
of  a suitable  character. 

If  the  metric  system  is  used,  small  doses  may  be  adjusted  to  quanti- 
I ties  of  i,  I,  and  1 c.c.,  and  the  patient  be  directed  to  use  a pipette 
with  the  corresponding  graduations.  Doses  from  1 c.c.  up  may  be 
I measured  in  a dose  glass  graduated  in  1,  5,  10,  15,  20,  and  30  c.c.  meas- 
’ urements. 

Dose  measures  of  accurate  adjustment,  and  of  the  style  above  de- 
scribed, are  readily  obtained  at  a low  cost.  The  very  common  glass 
of  wide  diameter  at  the  bottom  having  graduations  pressed  into  the  side 
is  but  little  better  than  a spoon  as  a convenient  and  accurate  measure, 
and  is  not  to  be  recommended. 

PRESCRIPTION  TYPES 

The  following  list  of  prescriptions  covers  most  of  the  dosage  forms: 
They  are  presented  in  the  knowledge  that  no  type  forms  are  possible 
that  would  meet  the  requirements  of  all  cases.  Intelligent  modifica- 
tion of  the  various  forms,  and  a study  of  efficient  vehicles  available, 
will  provide  an  armamentarium  that  will  supply  the  needs  of  the  average 
medical  practitioner. 

When  prolonged  use  of  one  drug  is  indicated,  it  sometimes  becomes 
necessary  to  alter  the  color,  taste,  or  odor  of  a combination,  or  even 
ehange  the  dosage  form,  to  avoid  discouragement  in  the  patient. 

This  may  be  achieved  with  substances  such  as  the  iodides,  bromides, 
etc.,  by  using  at  first  a vehicle  consisting  of  an  aromatic  water  sweetened 
with  plain  syrup;  then  changing  to  one  consisting  of  distilled  water  with 
20  per  cent,  each  of  glycerine  and  compound  tincture  of  gentian;  then 
change  to  equal  parts  of  an  aromatic  water  (not  used  previously),  syrup, 
and  elixir  of  cinchona;  again  a change  to  equal  parts  of  water  and  com- 
pound syrup  of  sarsaparilla;  then  change  to  equal  parts  of  compound 
tincture  of  cardamom,  glycerine,  and  water.  The  essence  of  pepsin  of 
the  N.  F.^  has  found  much  favor  as  a general  vehicle  and  may  be  used  as 
such  during  a long  period  without  presenting  the  same  color,  taste,  or 
odor  twice,  if  the  plan  outlined  above  is  followed  carefully. 

Substances  not  adapted  to  liquid  forms  of  administration  may  be 
exhibited  alternately  in  the  form  of  mass  pills,  round  and  flat;  tablet 
tiiturates,  capsules,  konseals,  and  in  the  form  of  powders  to  which  have 
been  added  various  flavoring  ingredients. 
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The  following  formulae  illustrate  the  best  manner  of  prescribing  a 
large  number  of  drugs  commonly  used. 

LIQUID  FORMS  FOR  INTERNAL  USE 
Extemporaneous  Solutions 

R.  Sodii  iodidi PJ; 

Sig.-Ten^  minims  in  one-fourth  tumbler  of  milk  three  times  a day  before  meals. 

This  indicates  a type  of  prescription  requiring  the  least  time  for 
extemporaneous  preparation  and  also  an  accurate  method  of  administra- 
tion. 

I^  Ammonii  bromidi 

Syrup,  aurant.  cort a s ad  fBuj  -M. 

<5ig  _One  dram  in  a half-glass  of  water  before  meals  and  at  bedtune. 

This  indicates  a type  of  flavored  vehicle  which  is  susceptible  of  num- 
berless variations. 




Codeinffi^cj^ongg-  ■ ■ q.s.  ad  fouj.— M. 


I^.  Ammonii  chloridi . 


Elixir 
Ft.  sol. 

Sig_f  5 j in  water  every  three  hours. 

This  type  is  adapted  to  patients  who  dislike  very  sweet,  cloying 

vehicles.  Piquors:  Extemporaneous  Dilutions. 

R.  Liquor,  potassii  arsenitis f _M 

Tinct.  cardamomi  cornp 

Sio- Five  minims  in  water  during  meals. 

f ^ 111  * 

I^.  Liquor,  iodi  composit ■ • • ■ 

4 J 1 1 n ■T*  • 


Aqure  destillat 

gjcr  — Five  minims  in  water  after  each  meal. 

These  types 


o ss* 

Bismuth,  subnitrat 

Glycerin... foss; 

Tinct.  cardamomi  comp ^ fgiij.— M. 

Aq.  menth.  P-P, ^ ' si;uhe.  " 


lllXLO  XU.  • i.1 

indicate  methods  of  increasing  the  dose  portion  to  the 
capacity  of’ the  dose  measure. 

Simple  Suspensions  or  Mixtures 


gjg_ f 5j  after  meals  and  at  bedtime. 

cerine  in  thi: 

increasing  me  uenso,  P^t^Flie  glycerine  incidentally 


[leuis  ^ 1.1  J f 

The  addition  of  glycerine  in  this  prescription 


_ rrnsit/which  r-tes  « 

time  required  to  measuie 

sweetening  agent. 

. , , , gr.  Ixxij; 

R.  Terpm.  hydrat.  gr.  j; 

Heroin,  hydrochlor fois.'i; 

Mucil.  acacitc. n s.  ad  fghj.— 

Syrup,  prun.  Virginian.  

terebene,  creosote,  etc. 
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Suspe7isio7is  by  Emulsification 

01.  ricini. . . . foj; 

Pulv.  acacia;.. q^s. 

Spirit,  vini  gallici fojj; 

Syrup ^9^' 

Aq.  cinnamomi q.s.  ad  foiv. — M. 

Sig. — Tablespoonful  at  bedtime. 

I^.  01.  gossyp.  sem .' foiv; 

01.  amygd.  amar q^s. 

Syrup foj; 

Aq.  destillat q.s.  ad  foviij.— M. 

Sig. — foss  three  times  a day  after  meals. 

These  two  prescriptions  indicate  elegant  methods  for  administering 
substances  which  otherwise  might  have  a tendency  to  produce  nausea. 
The  flavors  may  be  modified  to  suit  the  taste  of  the  patient. 

LIQUID  FORMS  FOR  EXTERNAL  USE 
Collyrium 

I^.  Zinc,  acetat gr.  ss; 

Aquse  rosse foss; 

Aquse  destillat q.s.  ad  foij. — M. 

Ft.  sol. 

Sig. — Gtt.  j in  right  eye  every  two  hours. 

I^.  Acid,  boric 5j; 

Aq.  camphor foss; 

Aq.  destil q.s.  ad  fovj. — M. 

Ft.  sol. 

Sig. — Bathe  left  eye  every  four  hours,  using  eye-cup. 

These  two  prescriptions  indicate  the  importance  of  explicitly  stating 
directions. 

Lotion 

I^.  Resorcin - 5j; 

Aquse  cologn fgij; 

01.  ricim fgss; 

Alcoholis. q.s.  ad  f§iv. — M. 

Ft.  sol.  Dispense  in  sprinkler-top  bottle. 

Sig. — Sprinkle  on  scalp  and  massage  vigorously  at  night. 

I^.  Hydrarg.  chlor.  corros ar.  ii: 

Phenolis |ss; 

Spir.  violae  odorat foij; 

Glycerin fgss" 

Alcoholis. . . q.s.  ad  fgiv. — M. 

Ft.  sol. 

Sig-  A-Pply  to  scalp  with  dropper  and  massage  gently  once  daily. 

These  two  prescriptions  indicate  methods  whereby  the  use  of  reme- 
dial agents  of  this  type  may  be  made  agreeable  to  the  patient. 

Douche 

lb.  Liq.uor  anUsep.  alkalin foviij. 

ig.  IX  fqj  with  qiij  of  warm  water  and  use  as  nasal  douche  twice  daily. 

T,  T . - Mouth-wash 

IL  Liquor,  formaldehyd njx- 

Liquor,  antiseptic! fgi’i- 

Glycerin 1 ..........  . f g / ■’ 

Aqua;  menth.  piper f?;  ’ 

big.  Use  full  strength  as  mouth-wash  twice  daily. 

This  indicates  an  agreeable  method  of  exhibiting  the  valuable  but 
somewhat  disagreeable  solution  of  formaldehyde. 
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I^.  Mentljol.  ; 

Aquffi  cologn oj 

Sig.-ApiW  genlly  to  forehead  and  temples  with  tips  of  fingers.  Avoid  contact 

with  eyes. 

The  directions  here  indicate  a proper  warning  to  the  patient. 

Sig.-iatmaVcoi^SlnT^^^^  covering  with  waxed  paper. 

Indicates  clearly  proper  method  of  use  by  the  patient. 

II ■ Potass,  sulphid.,  . .aa  5iss; 

Zinc,  sulphat ' ‘ ‘ ‘ q.s.  ad  fSiij— M. 

gig  _Appty^t?fIcraVnight,  using  soft  cioth.  Shake. 

The  odor  ot  the  vehicle  in  this  pi-escription  admirably  covers  the 
disagreeable  odor  of  the  medicinal  ingre  ients. 

Gargle 

I^.  Potass,  chlorat fSiv 

Tinct.  ferri  f oj'/ 

Glycerin.  ' q's/ad  fSiv.— M. 

Aquae  destillata ^ 

Ft.  sol. 

Sicr  —Use  full  strength  as  a gargle. 

Nasal  Spray 

I^.  Menthol |r.  iii: 

Camphor f oss; 

01.  eucalypt. irjxv; 

01.  gaulthenai.  . . .^ fSj.— M. 

Petrolat.  hqiud.  alb u 

'OA  «/-v1 

gig._Use  in  oil  atomizer  to  spray  nasal  passages. 


Throat  Spray 

I^.  lodi — . . • ; 

Potass,  iodid 

Glycerin 

Aquae  menth.  piper 


gr-iv; 

gr.  viq; 

foiss; 

q.s.  ad  foj- — 


Sig.-ufe  riard-rubber  atomizer  for  spraying  throat. 

These  two  prescriptions  (Jf ‘instrumenS  b 

dients;  while  the  directions  specifically  imply  ttie  type 


Alcoholic  Liniment 

foiv; 

01.  origan. 

Tinct.  capsici 

, .q.s.  ad  foiv. — M. 

Sig._Apply''ext^^^^  with  gentle  Iriction. 

Oily  Liniment 

I},  (’amphorae 

oij; 

01.  gossyp.  

Sig,_Ap‘iy“  cvtomally  » iU.  vigorous  friction. 
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Soapy  Liniment 

Tinct.  opii, 

Tinct.  aconit., 

Chloroformi,  _ 

Methyl  salicyl *0^’. 

Liniment,  saponis Q-S.  ad  foiij- — M. 

Sig.— Apply  to  affected  part  with  gentle  rubbing. 

I^.  Menthol gi.I 

Chloral,  hydrat ojj  ; 

Methyl  salicylat 

Petrolat.  saponat.  liquid q.s.  ad  foiij. — M. 

Ft.  sol. 

Sig. — Apply  with  gentle  massage. 

IJ.  lodi gr.pd; 

Petrolat.  saponat.  liquid q.s.  ad  foij- 

Ft.  sol. 

Sig. — Apply  with  prolonged  rubbing. 

The  foregoing  types  give  a somewhat  faint  idea  of  the  many  admirable 
vehicles  available  for  use  with  liniments. 

Rectal  Injection 

I^.  Bismuth,  subcarb ojj; 

Tinct.  opii f§ss; 

Mucil.  acacise q.s.  ad  f§iv. — M. 

Sig. — Mix  one  tablespoonful  with  a quart  of  warm  starch  water  and  use  for 
rectal  injection.  Shake. 

This  prescription  indicates  an  effectual  suspension  method. 

Urethral  Injection 

I^.  Argent,  nitrat gr-  ij; 

Aquae  destil , f^oiv. — M. 

Ft.  sol. 

Sig. — Inject  foj  twice  daily. 

The  directions  here  preclude  accidental  wrong  application. 

Urethral  Injection — Suspension 
I^.  Zinc,  sulphat., 

Plumbi  acet aa  gr.  xv; 

Bismuth,  subnit 3iv; 

Mucil.  acacias foij; 

Aquffi  destil q.s.  ad  fovj. — M. 

Sig. — Inject  f 5ij  three  times  a day.  Shake. 

The  addition  of  a substance  such  as  mucilage  of  acacia  gives  the  proper 
density  to  the  vehicle.  Without  such  addition  it  is  quite  impossible  to 
maintain  a proper  admixture  of  the  medicinal  ingredients  while  the  dose 
is  being  drawn  into  the  syringe. 

Paints 

I^.  Phenolis yj 

Alcohqlis Tixlv; 

Collodii q,g_  aj  foss. — M. 

Ft.  sol. 

Sig.  Apply  with  a small  glass  rod. 

While  camel’s-hair  brushes  are  usually  directed  for  use  with  a pre- 
scription of  this  type,  they  become  practically  useless  after  the  first  few 
applications,  and  the  glass  rod  will  be  found  to  be  a decided  improvement. 
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R.  Chloral  hydrat.,  ..  r,.  ^ 

Camphorse aa  o j.  M. 

Sig_ — Apply  to  painful  parts  with  camel's-hair  brush. 

This  prescription  indicates  method  of  securing  full  local  effect  of 
drug  action. 

SOLID  FORMS  FOR  INTERNAL  USE 

Powders 

R.  Hvdrarsr.  chlor.  mit L 

Pulv.  ipecac 

Sacchar.  lac 

01.  amsi ^ ■' 

Sig.-G°‘e''one  poitn  tongue  foUowed  by  sip  of  water;  or  mi*  one  powder 
with  water  in  a spoon. 

The  flavor  of  a prescription  such  as  this  may  be  altered  in  many 
ways  by  the  substitution  of  differently  flavored  essential  oils,  etc. 

R.  Pulv.  carbon  hgn., 

Pulv.  rhei, 

Magnes.  oxid.,  ..  §gs  _M. 

Sig.-Tate  an  e^SeaspoonM  in  four' tablespoonfuls  of  water  twice  daily. 

The  addition  of  powdered  extract  of  licorice  to  this  combination 
renders  palatable  a Lse  that  would  otherwise  be  nauseating  to  manj 

patients. 

R.  Sodii  sulph.  exsic., 

Magnes.  sulph.  exsic.,  aa 

Sodii  phos.  exsic 

Sodii  chloridi ay. 

Sodii  bicarbonat 

Sig.-Diss^lte'sl  to  oned.aU  glassful  rf  water  each  morning  and  drink  during 

effervescence. 

This  method  of  prescribing  effervescent  powders  may  be  foiiowed  in 
caseT  whe”  die  offie'lai  forms  do  not  answer  the  requirements. 

Solid  Substances  in  Hard  Capsules 

R.  Strychnin,  sulph gr.’  xx; 

QuininjE  valerian gj,^  ^ 

Ferri  valerian 

Div.  in  caps.  no.  xx. 

gig — Take  one  capsule  before  each  meal. 

R.  Aloin,  aa  gr.  ij; 

Ext.  

Strychnince  sulph gj.  xxx. — M. 

Phenolphthalein 

Div.  in  capsul.  no.  xx. 
gig  — One  morning  and  evening. 

Method  of  masking  bitter  and 
of  the  various  ingredients  may  be  adjusted  to  ht  the 
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Hard  Capsule.  Combination  oj  Solid  and  Liquid 

I^.  Heroin,  hydrochlor 

Terpin.  hydrat 

Eucalyptol 

Pulv.  glycyrrhizii  radicis q-s-  M. 

Div.  in  capsul.  no.  xx. 

Sig  _One  capsule  every  three  hours. 

Other  substances  such  as  terebene,  creosote,  in  equal  volume  may 
be  substituted  for  the  eucalyptol. 

Hard  Capsules.  Semi-solid 

I^.  Ichthyol 3j; 

Pulv.  glycyrrh.  rad Q-S- 

Div.  in  capsul.  no.  xx. 

Sig.— Take  one  capsule  before  each  meal. 

Substances  such  as  strychnine,  arsenic  trioxide,  aloin,  etc.,  may  be 
added  in  combination. 

Soft  Capsule.  Liquid 

I^.  Eucalyptol iljxx; 

Tereben irijxxx; 

Olei  ohvze lUjl- 

Div.  in  capsul.  no.  xx. 

Sig. — Take  one  capsule  after  meals. 

This  combination  fills  the  smallest  size  of  soft  capsule.  If  desirable, 
cod-liver  oil  may  be  substituted  for  olive  oil  and  quantity  increased  to 
40  minims  per  dose. 

Soft  Capsule.  Solid  Dissolved  in  Liquid 

I^.  Salolis 

01.  santal fSij- — M. 

Ft.  sol.  Pone  in  capsul.  no.  xx. 

Sig. — Take  one  capsule  every  three  hours. 

To  the  above  combination  may  be  added  such  substances  as  balsam 
copaiba,  oil  of  cubebs,  etc.  The  addition  of  1 minim  of  oil  of  cassia  to 
the  capsule  overcomes  disagreeable  eructations. 

Mass  Pills 

If.  Strychninse  sulphatis gr.  i; 

Aloin, 

Ext.  belladonnse aa  gr.  ij. — M. 

Div.  in  pilulae  no.  xx. 

Sig. — One  night  and  morning. 

Type  of  very  small  pill. 

If.  Elaterin gr.  j; 


Ext.  hyoscyami 

01.  cassice 

Div.  in  pil.  no.  xx. 

Sig. — One  pill  night  and  morning. 

If.  Ext.  nucis  vomicae 

Ext.  cascarae  sagradae, 

Ext.  sumbul 

Mass,  ferri  carb gr.  c. — M. 

Div.  in  pil.  no.  xx  (double  convex). 

Sig. — Take  one  after  each  meal. 

When  it  is  desirable  to  give  a large-sized  pill,  the  double  convex 
shape  should  be  directed,  as  it  is  more  readily  swallowed. 
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I^.  Strychnin,  sulph gi"- 

Fel.  bovis  inspis 

Pancreatin g^- 


Div.  in  pil.  no.  xx  (salol  coated). 

Sig. — One  pill  before  meals. 

Mass  dosage  forms  requiring  a coating  to  disguise  taste  or  odor 
should  be  dispensed  in  hard  capsules  if  needed  for  emergency  use,  since 
some  time  is  required  to  apply  and  dry  the  usual  pill  coating. 


\ 


Konseals 


I^.  Aloin 

Quinin®  sulphatis 

Acetphenetidina; 

Caffeinze  citrat 

Sodii  bicarb 

Div.  in  konseals  no.  xx. 

gig. — Immerse  one  in  water,  take  out  with  a spoon 


gr-  j; 
oj; 
gr-  c; 


and  swallow,  as  direeted. 


Indicates  best  method  for  administering  large  doses  of  bitter  powders. 


Tablet  Triturates 


I^.  Hydrarg.  chlor.  mit 

Pulv.  ipecac 

Sacchar.  lactis 

01.  menth.  pip 

Div.  in  tab.  triturat.  no.  xx. 

Sig.— Take  one  tablet  every  thirty  minutes. 

Any  favored  flavor  may  be  substituted  for 


gr-  ij; 

gr.  ss; 

q.s. 

q.s. — M. 


the  oil  of  peppermint. 


I^.  Strychninae  nitratis _ 

Spirit,  glyeerylis  nitratis 

Sacchar.  lac 

Div.  tab.  triturat.  no.  1. 
gig. — Take  one  every  four  hours. 

This  illustrates  the  combination  of  a 


gr-  j: 

m] 

q.s. — M. 


liquid  with  a solid. 


Lozenges 


I^.  OrthofoiTO 

Mentholis 

Phenolis • • 

Sacehar.  et  pulv.  tragacanth. . 
Div.  in  troch.  no.  xx. 
gig. — AUow  one  lozenge  to  dissolve  on 


gr.  xx; 

gr.  3; 

sr- 

aa  q.s. — M. 

the  tongue  every  hour. 


SEMI-SOLIDS  FOR  LOCAL  APPLICATION 

Fatty 


I^.  Ichthyol.  

Adipis  benzoinatis ...  _• ■ • 

gig  —Apply  every  four  hours,  rubbing  gently, 


I^.  Mentholis 

Camphora; 

Methyl,  salicylatis 

01.  olivcc 

Adipis  lani  hydros.. 

gig. — Apply  with  gentle  friction. 

The  two  above  represent  absorptive  ointments. 


gr.  ij; 
gr.  x; 
foj; 


foss 

5vj. 
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Acidi  borici,  . . . 

Bismuth,  subnitrat aa  oj; 

PhenoUs 

Petrolati 

Sig.— Apply  to  affected  part  twice  daily. 

This  type  of  vehicle  gives  a purely  local  effect. 

I^.  Ext.  opii 

Cerat.  plumb,  subacet Ovij. — M. 

Sig  —Spread  upon  muslin  and  apply.  Renew  twice  daily. 


I^.  Ext.  belladonme,  __  ^ 

Ext.  stramonii aa  oss; 

Bismuth,  subgall oj; 

Adip.  lani.  hydros 5jy; 

Petrolati oij-- 


Sig. — Use  in  pile  pipe  within  rectum  morning  and  evening. 


-M. 


Ung.  hydrarg oiss; 

Adipis  lani  hydros 5vj; 

01.  iavandul njjxx. — M. 

Divide  into  twelve  portions  and  dispense  in  boxes. 

Sig. — Use  one  box  daily  by  inunction. 

The  above  prescriptions  indicate  different  methods  of  dispensing 
! and  applying  ointments. 

Fat- free  Solid  Form  for  External  Application 
I^.  Ichthyol., 

Zinc,  oxidi, 

I Acidi  borici aa  oiij; 

1 Glycerogelat.  dilut q.s.  §iv. — M. 

Sig. — Warm  slightly  and  apply  on  muslin. 

Local  applications  of  this  type  may  be  removed  by  w^ashing  v^ith 
water. 


Suppositories 

I^.  Extract,  hamamelid 

Extract,  opii 

Acid,  tannic 

01.  theobromiB 

Div.  in  suppos.  no.  xii  (adult  rectal). 
Sig. — Insert  one  morning  and  evening. 


5ss; 

gr.  xviij; 
gr.  xviij; 
q.s.— M. 


I^.  Ichthyolis 

Extract,  opii 

01.  theobromse 

Div.  suppos.  no.  vi  (adult  nasal). 
— Insert  into  affected  nostril  at  night. 

I^.  CocainsB  hydrochlor 

Extract,  opii 

01.  theobromse 

rj.  T Div.  suppos.  no.  vi  (adult  aural). 
Insert  into  the  ear  once  daily. 


gr.  vj; 
gr-  iij; 
q.s. — M. 


gr-  ,i: 
gr.  nj; 
q.s. — M. 


I^.  Ichthyol 

Glycerit.  boroglycerin 

Gelatin,  glycerinat 

c,.  y Div.  suppos.  no.  xii.  (adult  vaginal), 
big.— Insert  one  at  ni^ht, 


oi.i: 
foiv; 
q.s. — M. 


I 
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Protargol..  . . 

Gelatin,  glyccnnat * • 

Div.  suppos.  no.  xii  (urethral,  short). 

Sig. — Insert  one  at  bedtime. 

The  above  types  clearly  indicate  the  character  of  vehicles,  size,  style, 
and  method  of  use. 

Tampon 

I^.  Glycerit.  acidi  tannic 

Sig. — Pour  OTie  teaspoonfui  upon  tampon  and  insert  as  directed. 

Wool  tampons,  large,  no.  xii. 

For  use  with  liquid  as  directed. 

This  indicates  method  of  prescribing  tampons  and  medication. 

Powders  for  Local  Use 

R.  Pulv.  alumen,  =... 

Pulv.  zinc,  sulph glib 

Pulv.  acidi  borici 

Plienolis  ••••;;•  f 3Vs._m. 

Sig.-3ij  two  quarts  of  hot  water  aud  use  as  douche.  Drspeuse  m 

oi]  measure. 

. Bismuth . subgall. , 

Thymol,  iodidi, 

Zinci  stearat.,  ..  * 

Acidi  borici 

01.  gaultheria 

Dispense  in  shaker-top  box.  _ j m , 

Sig. — Sprinkle  upon  affected  surface  twice  daily. 

This  indicates  method  of  application  and  masking  drug  odor. 

I^.  Saccharin.,  . • 

MenthoUs |r  li; 

Camphorse ■ v‘ 

Cocainse  hydrochloridi ' 

Talc,  purificat.,  ..  5iy_M. 

Sig.—Apply  to  throat  with  powder  blower  twice  daily.  ^ . 

A method  of  overcoming  disagreeable  taste  in  a throat  application. 

mile  the  foregoing  list  will  give  a general  idea  of  the 

me*odf  alailable'for^dminytering  and  appbn^^^ 

many  variations  of  these  methods  will  sugg  | ^ j^^d  elegant 

titioner.  Excellent  results  .n  the  " mmh  ?onsId^  of  the 

prescription  forms  are  achievec  reqn  y j j ^ that  some 

;,cs.,w  » 

tion  is  the  advancement  and  uplift  of  „,e  one  who 

The  difficulty  in  the  matter,  of  coiime,  he  i ^ 

is  a capable  pharmaceutic.al  d uHatributSi  by  the  Phila- 

pharmacist  probably  is  that  given  in  a liooklet  dlstliMtea  J 
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I delpliia  Branch  of  the  American  Pharmaceutical  Association  at  the  Con- 
I vention  of  tlie  American  Medical  Association  held  at  Atlantic  City, 
I New  Jersey,  in  1907.  Under  the  caption,  “How  to  Tell  a Competent 
Pharmacist”  this  booklet  goes  on  to  say:  “ . . . Not  an  inconsiderable 
number  of  retail  druggists  have  given  their  attention  largely  to  the 
attention  of  other  business  than  drugs.  . . . There  are,  however, 
many  apothecaries  who  are  anxious  to  divorce  themselves  from  the 
traffic  in  nostrums  and  notions  and  devote  their  energy  to  the  practice 
of  pharmacy  along  strictly  professional  lines.  . . . The  code  of 
ethics  of  the  American  Medical  Association  advises  that  its  members 
shall  recommend  to  their  patients  competent  apothecaries,  but  the  differ- 
entiation between  the  reliable  and  untrustworthy  is  not  always  easy. 

I There  are  three  readily  applied  tests  which  are  of  great  importance  in 
j judging  between  the  real  pharmacist  and  the  mere  shop-keeper.  The 
I first  is,  Does  he  show  or  take  an  active  interest  in  the  deliberations  of 
societies  that  are  devoted  to  the  advancement  of  the  science  of  pharmacy  ? 
If  a pharmacist  is  at  all  worthy  of  the  name,  he  must  be  interested,  and 
keep  himself  informed  of  the  advances  that  are  made  from  day  to  day. 
To  do  this  he  must  become  conversant  with  the  current  pharmaceutical 
literature  and  be  willing  to  contribute  his  observations  to  the  sum  total 
of  knowledge  in  this  particular  line.  . . . The  second  test  concerns  the 
; text-book  or  works  of  reference  that  are  to  be  found  in  his  shop.  Any 
pharmacist  to  fully  comply  with  the  existing  laws  designed  to  regulate 
the  practice  of  pharmacy,  should  have  and  use  the  latest  editions  of  the 
Pharmacopoeia  of  the  United  States  and  of  the  National  Formulary.  . . 
The  third  test  is  to  be  found  in  the  facilities  and  appliances  that  the 
pharmacist  has  to  make  the  official  preparations  and  to  test  the  drugs 
and  chemicals  that  he  may  be  compelled  to  buy.  . . . Any  physician 
who  insists  that  these  three  comparatively  simple  tests  be  complied  with 
by  the  apothecary  whom  he  recommends  to  his  patients,  may  rest  as- 
sured that  his  prescriptions  will  be  accurately  compounded,  and  that 
he  and  his  patients  will  receive  the  best  service  that  the  resources  of 
modern  pharmacy  can  offer.” 

Further  evidence  of  this  proper  interest  in  the  advancement  of  the 
allied  interests  of  medicine  and  pharmacy  is  displayed  in  the  ado]jtion 
by  the  Philadelphia  County  Medical  Society  and  the  Philadelphia 
Branch  of  the  American  Pharmaceutical  Association  of  a “Declaration 
of  the  Status  of  the  Prescription,”  which  declares  that: 

First : The  prescription  is  an  utterance  of  the  prescribe!-,  who  alone 
s ould  direct  and  control  its  employment.  It  should,  whenever  practica- 
ble, be  dated,  and  the  name  of  the  patient  with  his  (or  her)  age,  if  a 
minor,  should  be  specified. 

. Prescriptions  are  either  of  limited  or  unlimited  character. 

imite  prescription  is  one  on  which  restrictions  have  been  placed  by 
the  prescriber,  viz.,  to  control  the  ownership,  to  limit  the  privilege  of 
renewa  , to  state  if  a copy  shall  be  given  by  the  pharmacist  compounding 
, It,  to  direct  the  disposition  of  the  prescription,  and  thus  control  all  of  the 
^ a ore-mentioncd  rights.  Ihese  restrictions  sliould  be  specified  over  the 
VoL.  1-7 
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signature  of  the  prescriber.  Limited  prescriptions  should  be  employed 
by  the  prescriber  when  writing  for  a medicinal  substance  commonly 
called  a narcotic  or  habit-forming  drug.  The  physician,  when  deliver- 
ing a restricted  prescription,  should  impress  upon  the  patient  that  it  is 
an  order  for  medicine  required  only  for  the  time  stated  and  present  needs; 
and  the  attention  of  the  patient  should  be  directed  to  the  character  of 
the  restrictions  thereon. 

“An  unlimited  prescription  is  one  which  has  no  restrictions  placed 
thereon  by  the  prescriber,  all  rights  being  waived  by  the  author.  An 
unlimited  prescription  should  be  used  when  the  copy  of  the  prescription 
is  directed  to  be  placed  upon  the  label  of  the  container  of  the  finished 
preparation. 

“Third;  The  pharmacist  who  prepares  the  medicine  should  retain 
the  prescription  for  reference  as  a record  of  his  services  and  for  a certain 
period  of  time — not  less  than  five  years — for  the  protection  of  the  pre- 
scriber, pharmacist,  and  patient;  and  all  restrictions  placed  upon  the 
prescriptions  must  be  respected  by  the  compounder  thereof.  The  atten- 
tion of  the  patient  should  be  directed  to  the  nature  of  the  restriction  in  a 
prescription  by  affixing  an  appropriate  notice  on  the  container  of  the 
medicine. 

“Fourth:  A copy  of  a restricted  prescription  should  be  WTitten  upon  a 
special  blank  upon  which  is  clearly  stated  the  nature  of  the  limitations, 
and  if  such  direct  that  no  copy  of  the  original  shall  be  given,  none  should 
be  issued  except  upon  the  written  request  of  the  author. 

“All  copies  of  prescriptions  are  made  without  recourse  for  possible 

error.” 


A LIST  OF  SUBSTANCES  WITH  REFERENCE  TO  DOSAGE,  FORMS, 

VEHICLES,  ETC. 

In  addition  to  the  sample  prescriptions  already  given,  the  following 
list  of  commonly  used  drugs  will  prove  valuable  for  ready  reference. 

The  official'  average  doses  are  stated  in  the  figures  immediately 
following  the  name  of  the  article.  The  suggested  methods  of  adminis- 
tration are  based  upon  the  doses  stated.  Solubilities  are  apj3roximated 
to  the  quantity  usually  exhibited  in  one  fluiddram  of  vehicle,  and  are 
stated  as  “A.,”  alcohol;  “W.,”  water;  “G.,”  glycerine.  ^ 

Acetanilidum  (4  grs.).  Sol.  A.  Give  as  powder,  or  in  capsules  and 

konseals;  also  in  aromatic  elixir.  , , ^ .y, 

Acetphenetidinum  (74  grs.).  Sol.  A.  Give  as  ace  anilide. 

Aci/  benzoic.  (74  grs.).  Sol.  A.  Give  m cap.sules  and  konseals, 

also  solution  in  compound  tinct.  la\ender.  i i „ii 

Acid,  citric.  (74  grs.).  Sol.  W.  A.  Give  in  syrupy  vehicle,  veil 

‘'"Add.  gallic.  (1.5  grs.).  Give  in  konseals  or  ™psnle 

Acid  hydriodic.  dil.  (S  min.).  Give  in  .syrupy  vehicle,  ^^ell 
Acid,  hydrochloric,  dil.  (15  min.).  Give  in  lemon  flavor  syrup) 

cle  through  glass  tube. 


DOSAGE,  FORMS,  VEHICLES,  ETC.  99 

Acid,  hydrocyanic,  dil.  (1^  min.).  Give  in  equal  parts  syrup  and 
water. 

Acid,  liypophosphorous  dil.  (8  min.). 

Acid,  nitric,  dil.  (30  min.). 

Acid,  nitrohydrochloric.  dil.  (15  min.). 

Acid,  phosphoric,  dil.  (30  min.). 

Acid,  salicylic.  (7|  grs.).  Sol.  A.  Give  in  capsules  or  konseals. 

Acid,  sulphuric,  aromat.  (15  min.).  Give  with  aromatic  elixir. 

Acid,  sulphuric,  dil.  (30  min.). 

Acid,  tannic.  (7^  gm.).  Give  in  capsules  or  konseals,  or  as  glycerite 
acid,  tannic. 

Acid,  trichloracetic.  Apply  externally  with  glass  rod. 

Aconitina  (^j-g-  gr.).  Sol.  A.  Give  in  pill,  capsule,  or  in  aromatic 
' elixir. 

iEther  (15  min.).  Give  in  equal  parts  of  alcohol  and  aromatic 
elixir. 


iEther  acetic.  (15  min.). 

iEthylis  carbamas  (15  grs.).  Give  as  powder,  or  in  konseals  or 
capsules. 

Alcohol.  When  ordering,  specify  kind  desired  and  percentage. 

Aloe  purif.  (4  grs.).  Give  in  capsules. 

Aloinum  (|  gr.).  Give  in  pill  or  capsule. 

Alumen  (7J  grs.).  Sol.  W.  or  G.  Give  in  capsule  or  konseal. 

Ammon,  benzoas  (15  grs.).  Capsule,  konseal,  or  suspension  in 
syrupy  liquid. 

Ammon,  bromidi  (15  grs.).  Sol.  W.  Give  in  aromatic  water  with 
25  per  cent,  syrup  or  glycerine. 

Ammon,  carbonas  (4  grs.).  Sol.  W.  Equal  parts  aromatic  water 
and  demulcent  syrup.  Reacts  with  syrup  squills  and  ipecac,  changing 
in  part  to  ammonium  acetate. 

Ammon,  chloridum  (7J  grs.).  Sol.  W.  Equal  parts  water  or  brown 
mixture,  and  syrup. 

Ammon,  iodidum  (4  grs.).  Sol.  W.  Give  in  25  per  cent,  water  and 
75  per  cent,  syrup. 

Ammon,  salicylas.  (4  grs.).  Give  in  aromatic  elixir  with  10  per  cent, 
comp.  tmct.  cardamom. 

Ammon.  Valeras  (7j  grs.).  Given  preferably  as  elixir. 

Amyl  nitris.  (3  min.).  Direct  in  crushable  glass  bulbs  or  glass- 
I stoppered  bottle.  ^ 


I Antimon.  et  potass,  tart.  gr.).  Sol.  W. 
' powder. 


Give  as  wine  or  in 


i Antipyrine  (4  grs.).  Sol.  W. 
! aromatic  elixir. 


Give  in  capsule,  konseal,  or  in 


Solu- 


I Apomorphin.  hydrochlor.  (^V  gr.).  Give  in  pill  or  capsule. 

I tion  undergoes  color  change. 

Aquje  (medicated  waters).  Those  having  aromatic  qualities  which 
folios use  as  flavoring  agents,  as  well  as  solvent  vehicles,  are  as 
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Bitter  almond,  anise,  orange  flower,  cinnamon,  fennel,  peppermint, 

spearmint,  and  rose  waters.  /•  . n- 

Aqua  hydrogen,  dioxid.  Instruct  patients  to  avoid  use  of  metallic 

instruments  in  contact  with  this  liquid.  , • i 

Argenti  nitras.  (i  gr.).  Readily  decomposed.  Give  dry  in  capsule 
with  diluent  of  bismuth  subnitrate.  Distilled  water  must  be  used  for 

solutions. 

Argenti  oxid.  (1  gr.).  Give  in  capsule. 

Arsenii  iodidum  (yV  g^-)-  Give  in  capsule. 

Arsenii  trioxid.  GV  gr-);  Gi^e  in  capsule,  pill,  or  aqueous  solution. 
Asafoetida  (4  grs.).  Give  in  capsule. 

Aspidium.  Give  oleoresin  in  soft  capsule.  ^ 

Atropina  sulphas  gr.).  Give  in  tablet  triturate,  pill,  capsule, 

or  in  watery  solution.  . , -n 

Aurii  et  sodii  chlor.  (tV  gr.)-  Sol.  W.  Give  m capsule  or  pill. 
Balsam,  peruvian.  (15  grs.).  Give  m soft  capsule. 

Bismuth  salts.  Give  as  powder  or  in  capsules  and  konseals,  and  m 

Give  as  emulsion  with  aeache  flavored  wifl, 

''”'cX1ne  (1  gr.).  Give  in  capsule  or  konseal,  or  in  solution  with 

"'^Mete "ctote,  effervescent  (60  grs.).  Palatable  form  for  adminis- 

‘""SlciSoridum  (7i  grs.).  Equal  parts  water  and  flavored  syrup. 
Scii  hypophosplil  W).\ Give  with  water  an«  spup^ 

Camphorm  (2  grs.).  Sol.  A.  Give  m capsule  or  emulsion  with -0 

gr.).  Give  dry  in  capsule,  stable  salt. 
Camphor,  monobrom.  (2  grs.).  Give  in  capsules. 

Carbo  ligni  (15  ps  )^  Give 

Give  in  aromatic  w.ater  and 

'^Chloroform  (5  min.).  Sol.  A.  Give  in  alcoholic  solution  or  emiil- 

Cinchonidine  and  cinchonine  salts  " 

""it^tus  a Mroalcoholic  solii- 

tion  tablet  triturate^ill,  capsule,  °r  l>owdjn  ^ combination  with 

Colchicini  (xirr  g’^-h  i o l'nn<;pnls 

salicylates  in  watery  ‘as  'emiilsion.  . 

Copaiba  (15  m.)  G capsules,  or  syrupy  emulsion. 

S:r iSla'teior  local  application  a,s  liquor  cresol  c^p.^_ 

. , qqie^kmW  trms  nia;  be  Jom'bined  with  any  flavored  hydro- 

So  veh'i’clei'd  L solid  forms  in  pill  or  capsule. 
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Elaterin  gr.).  Give  in  pill  or  capsule. 

Elixir  adjuvans.  Good  general  vehicle  composed  of  fluidextract  of 
glycyrrhiza  and  aromatic  elixir. 

Elixir  aromaticum.  Good  general  vehicle  composed  of  aromatic 
; oils,  syrup,  water,  and  25  per  cent,  alcohol. 

Elixir  ferri,  quinime  et  strychninie  phosphatum  (1  fl.  dr.).  Give  as  such. 
Emulsum  olei  morrhme  (2  fl.  drs.).  Is  a 50  per  cent,  emulsion  of 
I cod-liver  oil  flavored  with  wintergreen. 

Ergota.  Used  chiefly  in  form  of  fluidextract  (1  drachm),  which  may 
! be  combined  with  aromatic  elixir. 

Eucalyptol  (5  min.).  Sol.  A.  Give  in  soft  capsule  or  syrupy  emul- 
sion. 

Extractse.  Used  chiefly  in  solid  dosage  forms. 

Eel  bovis  purificatum  (7J  grs.).  Give  in  pill  or  capsule. 

Ferri  carbonas  saccharat.  (4  grs.).  Give  as  powder  or  in  capsules 
j and  konseals. 

Iron  salts  and  combinations  occurring  as  scales  are  usually  given  in 
aromatic  elixir,  most  of  them  being  available  in  official  preparations. 
Ferri  sulphas  exsiccat.  (2  grs.).  Give  in  capsules. 

Fluidextracts,  as  a rule,  are  susceptible  of  admixture  with  flavored 
hydroalcoholic  vehicles,  the  several  striking  exceptions  requiring  nearly 
full-strength  alcohol  vehicles  being  those  of  cannabis  indica,  cubeb,  eriodic- 
tyon,  eucalj'ptus,  ginger,  grindelia,  lupulin,  and  veratrum. 

In  many  instances  the  addition  of  glycerine  to  the  vehicle  is  advisable 
to  prevent  precipitation  upon  standing. 

Galla.  Combined  with  benzoated  lard  for  external  use. 

Gelatinum  glycerinatum.  Combination  of  gelatine,  glycerine,  and 
water,  used  as  a vehicle  for  suppositories  and  substances  for  local 
application. 

Glandulte  supraren.  sicca.  (4  grs.).  Give  in  capsules. 

Glandulae  thyroid,  .sicca.  (4  grs.).  Give  in  capsules. 

Glandular  extracts  should,  as  a rule,  be  administered  in  unchanged 
form  because  of  the  delicate  nature  of  the  active  principle. 

Guaiacol  (8  min.).  Sol.  A.  Give  in  soft  capsule, 
i Guaiacol  carbonas  (15  grs.).  Give  as  powder  or  in  capsule  and 
' konseal. 

Hexamethylenamina  (5  grs.).  Sol.  W.  A.  Give  in  capsules  oraro- 
I matic  elixir. 

Hydrarg.  chlor.  corrosiv.  (-^  gr.).  Give  in  pill  or  capsule. 

Hydrarg.  chlor.  mit.  (1  gr.).  Powder,  capsule,  or  tablet  triturate. 
Hydrarg.  iodid.  flav.  Q-  gr.).  Tablet  triturate,  pill,  or  capsule. 
Hydrarg.  iodid.  rub.  gr.).  Give  as  above. 

Hydrarg.  cum  creta.  (4  grs.).  Give  in  capsule. 

Hydrastina  (-^  gr.).  Give  in  pill  or  capsule. 

Hyoscine  hydrobromide  (y^  gr.).  Tablet  triturate,  pill,  capsule,  or 
! m aromatic  watery  solution. 

Hyoscyamine  hydrobromide  (1-5-5-  gr.).  Give  as  above. 

Infusum  digitalis  (2  fl.  drs.).  May  be  flavored  by  addition  of  syrup. 
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Iodoform  (4  grs.).  Give  in  capsule.  Externally  in  collodion,  or  in 
suspension  with  glycerinated  gelatine. 

Iodine  gr.).  Give  in  watery  solution  with  potassium  iodide, 
flavored  with  aromatic  elixir. 

Ipecac.  (1  gr.).  Give  as  powder,  pill,  or  capsule;  or  in  form  of 
syrup. 

Jalap  (15  grs.).  Combine  powder  with  equal  quantity  of  flavored 
sugar;  or  give  in  capsule  or  konseal. 

Liquor  antisepticus  (1  fl.  dr.).  This  is  a combination  of  boric  and 
benzoic  acids,  thymol,  eucalyptol,  oils  of  peppermint,  gaultheria,  and 
thyme,  in  a vehicle  of  25  per  cent,  alcohol  and  75  per  cent,  water.  Used 
internally  and  externally. 

Liquor  ferri  et  ammonii  acetatis  (4  fl.  drs.).  Combination  of  tinc- 
ture of  ferric  chloride,  with  solution  of  ammonium  acetate,  aromatic 
elixir,  and  water.  Excellent  form  for  iron  administration. 

Liquor  formaldehydi.  An  effective  combination  for  mouth-wash 
is  a 1 per  cent,  solution  of  this  in  a vehicle  composed  of  10  per  cent, 
glycerine,  10  per  cent,  tinct.  card.  comp,  in  peppermint  water. 

Liquor  iodi  compositus  (3  min.).  5 per  cent,  solution  of  iodine 
in  water.  May  be  given  in  25  per  cent,  solution  of  glycerine  in  cinnamon 
water. 

Liquor  potassii  arsenitis  (3  min.).  Give  in  this  form  or  with  an  aro- 
matic water. 

Liquor  sodii  phosphatis  comp.  (2  fl.  drs.).  This  dose  represents 
120  grs.  sodium  phosphate  crystals. 

Lithii  benzoas  (15  grs.).  Sol.  W.  Give  as  powder  or  in  capsules 
and  cachets;  also  syrupy,  aromatic  water,  vehicle. 

Lithii  bromidum  (15  grs.).  Sol.  W.  Very  deliquescent.  Give  only 
in  solution  in  syrup  and  aromatic  water. 

Lithii  carbonat.  (7^  grs.).  Give  as  powder,  capsules,  or  konseals. 

Lithii  citras  (7^  gi’S-)-  See  Lithii  bromid. 

Lithii  citras  effervescens  (2  drs.). 

Lithii  salicylat.  (15  grs.).  Give  as  capsules  or  konseals.  _ 

Magnesii  sulphas  (240  grs.).  Give  in  sweetened  water  flavored  with 

lemon. 

Magnesii  sulphas  effervescens  (240  grs.).  ^ Give  m water. 

Mangani  dioxid.  praecip.  (4  grs.).  Give  in  capsules.  _ 

Menthol  (1  gr.).  Sol.  W.  Give  in  capsules.  Externally  in  fatty  or 

oily  vehicle.  „ , , 

Methylis  salicylas  (15  min.).  Give  in  soft  capsules  or  syrupy  emul- 


sion. 

Methylene-blue  (4  grs.).  Give  in  capsules.  _ 

Mistura  cretie  (4  fl.  drs.).  Mixture  of  chalk  powder  with  cinnamon 
and  distilled  water.  Palatable  vehicle  for  insoluble  bismuth  salts. 
Mistura  ferri  comp.  (4  fl.  drs.).  Combination  of  iron  sulphate  an 

potassium  carbonate  in  rose  water.  i , nf 

Mistura  glycyrrhiza  comp.  (2  fl.  drs.).  A palatable  combination  of 

extract  glycyrrhiza,  syrup,  tinct.  opium  canqJi.,  wine  of  antimon}, 


DOSAGE,  FORMS,  VEHICLES,  ETC. 


103 


and  spirit  of  nitrous  ether  in  water,  largely  used  as  a vehicle  for  am- 
monium salts,  expectorant  syrups,  etc. 

Mistura  rhei  et  sod®  (1  fl.  dr.).  Combination  of  sodium  bicarbonate, 
|i  fluidextracts  of  rhubarb  and  ipecac,  glycerine,  spirit  of  peppermint, 

I and  water. 

! Morphine  salts  are  adjustable  to  any  of  the  dosage  forms. 

Myrrha  (7^  grs.).  Give  in  capsules. 

I Naphthalinum  (2  grs.).  Give  in  capsules  or  konseals. 

I Nux  vomica.  Usually  given  in  form  of  extract  in  the  usual  dosage 
I forms,  or  as  tincture  in  hydroalcoholic  aromatic  vehicle. 

I Oleates  include  those  of  atropine  (2  per  cent.),  cocaine  (5  per  cent.), 
i mercury  (25  per  cent.),  quinine  (25  per  cent.),  veratrine  (2  per  cent.), 
in  oleic  acid,  and  oleic  acid  and  olive  oil. 

Oils.  Volatile  oils  whose  aromatic  qualities  may  be  of  use  in  dis- 
guising odor  or  taste  of  drug  substances  include  bitter  almond,  anise, 
orange-peel,  betula,  cajuput,  caraway,  cloves,  cinnamon,  coriander, 
eucalyptus,  fennel,  wintergreen,  lavender,  lemon,  peppermint,  spear- 
mint, nutmeg,  allspice,  rose,  rosemary,  santal,  sassafras,  and  thyme. 
Oils  lacking  the  agreeably  odoriferous  qualities  of  those  included  in 
the  above  list,  but  which  are  used  frequently  in  medical  practice  are; 
Ethereal  oil,  oils  of  sweet  almond,  cade,  worm-seed,  copaiba,  cubeb, 
erigeron,  cotton-seed,  juniper,  cod-liver,  olive,  tar,  castor,  turpentine, 
mustard,  theobroma,  and  croton.  A few  of  these  are  rarely  if  ever 
used  internally.  Those  that  are  so  used  may  be  given  in  soft  capsules 
or  syrupy  emulsions. 

Opium.  This  substance  is  available  in  several  official  liquid  forms. 
Give  the  solid  substance  in  pill  or  capsule. 

Pancreatin.  (7^  grs.).  Largely  prescribed  in  capsules,  but  recom- 
mended by  some  to  be  given  in  salol-coated  pills. 

Paraldehydum  (30  min.).  Available  as  elixir. 

Pelletierin.  tannas  (4  grs.).  Give  in  capsule. 

Pepo  (pumpkin  seed)  (1  oz.).  Give  as  emulsion. 

Pepsinum  (4  grs.).  Give  in  capsule  or  as  essence  of  pepsin,  N.  F. 

Petrolatum.  A yellowish  colored  vehicle  for  ointments.  Takes  up 
little  water  and  is  not  well  absorbed  by  the  skin. 

Petrolatum  album.  White  ointment  vehicle;  less  desirable  than  the 
above. 

i Petrolatum  liquidum.  Useful  liquid  vehicle  for  local  application  of 
oily  substances;  absolutely  bland  and  non-irritating. 

Phenol  (1  gr.).  Give  in  vehicle  of  syrup  of  ginger  and  cinnamon 
i water. 

Phenylis  salicylas  (7^  grs.).  Give  in  capsule,  konseal,  or  as  powder. 

Phosphorus  gr.).  Give  in  pill  or  capsule  or  as  elixir. 

; Physostigmine  salts  (^  gr.).  Give  in  hydroalcoholic  aromatic 
! vehicle  or  in  capsules. 

j Pilocarpine  salts  (|-  gr.).  Give  in  syrupy  aromatic  water  vehicle  or 
I capsule. 

! Pills.  There  are  fourteen  official  formulas  for  pills,  including  a 
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number  of  combinations  that  have  been  used  largely.  \^hth  the  excep- 
tion of  pills  of  ferrous  iodide,  most  of  these  combmahons  are  better 
adjusted  by  extemporaneous  prescriptions,  as  the  individual  require- 
ments of  different  patients  can  be  better  met  in  this  fashion, 
riper  (7i  grs.).  Give  in  capsules. 

Piperina  (3  grs.).  Give  in  capsules. 

Fix  liquida  (7^-  grs.).  Give  in  capsule  or  as  syrup. 

Plumbi  acetas  (1  gr.).  Give  in  pill  or  capsule. 

Podophvllum.  Use  resin  (iV  gi"-)  capsule. 

Pota^ii  acetas  (30  grs.).  Sol.  W.  Give  with  lemon  syrup  and 

''“‘Stassii  bicarbonas  (30  grs.).  Sol.  W.  Give  with  syrup  of  tolu  and 

"Totorbtotras  (30  grs.).  Give  in  sweetened  water  and  lemon- 

Potassii  bromidum  (15  grs.).  Sol.  W.  Give  with  syrup  and  aro- 

““ttLlr'carbon,.  (15  ps.)^  S^.  “n  combina- 

Potassii  chloras  (4  grs.).  bol.  W.  Use  cmeny  g S 

PoSSi  dims  ItevesLsi^' A paWabk  preparation  of 

“'"pot°aSii  eyanidum  (ip.).  Sol.  W.  Give  in  aromatic  water  or 

''potassii  dichromas  (i  “s^W.  Give  in  sweetened 

Potassii  et  sodii  tartras  (IzU  grs.;. 

water  with  -yV  Give  in  aromatic  water  and 

3pu";“  m in  Sn?;-^epsi“:  N.  F.,  or  as  concentrated  solution 

"‘‘loiSf nliiaTpi  ps.).  Sol.  W.  Give  in  aromatic  water  with 

^pi>tassiiperman|inas  C gr.  gj’^p^ed  of  acetanilide, 

eaffr^srr  - ponder  or  in  capsule  and 

konseal.  _ rnTni^nded  of  cinnamon,  ginger,  carda- 

mom:":erUsTaa^armi^  to  contribute  flavor  to 

substances  administered  as  of  senna,  licorice, 

“ ^PuwTiptao'et*op“(71  ps.)._  Composed  of  ipecac  1,  opium  1, 
and  sugar  of  milk  8.  ^ ™ 35  and  potassium 

J5S  srsx.iA» - — “ ‘ 
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I Pulvis  rhei  comp.  (30  grs.).  Composed  of  rhubarb,  magnesium 
! oxide,  and  ginger.  Give  mixed  with  water  or  in  konseals,  or  combined 

r with  powdered  extract  of  licorice. 

Quinine  salts,  all  of  which  have  distinctly  bitter  tastes,  are  best  ad- 
I ministered  in  capsules  or  konseals.  If  these  forms  are  precluded,  the 
>1  salts  may  be  suspended  in  chocolate  syrup  or  aromatic  syrup  of  yerba 

Resorcinol  (2  grs.).  Sol.  W.,  A.,  or  G.  Best  administered  in  capsules. 

^ Solutions  undergo  color  change. 

Rhamnus  purshiana.  Give  extract  in  pill  or  capsule  form;  or  use 
) aromatic  fluidextract,  or  plain  fluidextract,  combined  with  glycerine 
) and  aromatic  elixir. 

Rheum  (15  grs.).  Give  as  powder  with  powdered  extract  of  licorice 

) or  in  capsules  and  konseals. 

Salicinum  (15  grs.).  Give  in  capsules  or  konseals. 

Santoninum  (1  gr.).  Give  as  powder  with  flavored  sugar  milk. 

Scilla  (2  grs.).  Give  in  capsules  or  as  syrup,  tincture,  and  vinegar. 

' Senega.  Use  syrup  senega. 

' Senna  (60  grs.).  Give  as  powder  in  compound  licorice  powder  or  in 
H form  of  syrup. 

I Sodii  benzoas  (15  grs.).  Sol.  W.  Give  in  aromatic  water  and  syrup 

vehicle. 

; Sodii  bicarbonas  (15  grs.).  Give  mixed  with  water,  and  in  capsules 
3 or  konseals. 

1 Sodii  bromidum  (15  grs.).  Give  like  preceding  bromides. 

Sodii  citras  (15  grs.).  Give  with  water  and  lemon-syrup. 

I Sodii  iodidum  (7^  grs.).  Give  like  potassii  iodid. 

; Sodii  nitras  (15  grs.).  Give  like  potassii  nitras. 

1 Sodii  nitris  (1  gr.).  Give  in  solution  with  distilled  water;  or  dilute 

R well  with  inert  powder  and  give  in  capsule. 

I Sodii  phenolsulphonas  (4  grs.).  Give  in  capsule, 

j Sodii  phosphas  (30  grs.).  Sol.  W.  Give  in  copious  quantity  of 

ij  very  hot  water,  or  as  liq.  sod.  phos.  comp.,  or  the  effervescent  salt. 

I Sodii  salicylas  (15  grs.).  Sol.  W.  Give  in  aromatic  water  and  syrup 

5 or  essence  of  pepsin,  N.  F.,  or  in  capsules  and  konseals. 

Sodii  sulphas  (240  grs.).  Give  dissolved  in  water,  sweetened,  and 
il  flavored  with  lemon-juice. 

Spartein  sulphas  Q-  gr.).  Sol.  W.  Give  in  pills,  capsules,  or  aro- 
Q matic  elixir. 

Spirit,  ffitheris  comp.  (1  fl.  dr.).  Combined  with  comp,  tincture 

6 lavender,  tinct.  card,  comp.,  and  give  in  sweetened  water. 

Spirit,  aether,  nitros.  (30  min.).  Combine  with  aromatic  elixir. 
Spirit,  ammonii  aromaticus  (30  min.).  Give  as  such  in  carbonated 
* water. 

Spirit,  glyceryl,  nitrat.  (1  min.).  Combine  with  aromatic  elixir,  or 
^ give  in  form  of  tablet  triturate  and  capsule. 

Strontii  bromidum  (15  grs.).  Give  in  aromatic  water  and  syrup. 
Incompatible  with  vegetable  substances. 
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Strontii  iodidum  (74  grs-)-  Give  like  potassium  iodide, 
cifrnntii  salicvlas  (15  ers.).  Give  in  capsules  or  konseals. 
Strophanthinum  (^7  gr-)-  ^ive  in  tablet  triturate,  pill,  or  capsu  e, 

”"sS;£i,rSts  are  extremely  bitter  and  should  be  ^en  in  tablet 
SvUps*’'*  available  aa  flavoring,  sweetening  and  sus- 

TylSraeid^^cS^S 

. JSaS“es,  le  for  medieinal  agen.  used  for  a 

'^‘"TaXcum.'  Available  in  an  agreeable  form  in  eompound  elLxir 

""sf2.r(i.  “ XI  — ? s'“  a. 

hydK,akoho&^^^^^ 

P°  Tinct.  asafeetidae  (15  min.).  Use  equal  parts  of  this,  tinct.  card. 

comp.,  and  spirit  lavender  comp^  „y 

Tinct.  belladonna.  lol.  mm.;. 

similar  vehicle.  Miscible  only  with  strongly  alco- 

Tinct.  benzoin,  comp.  (30  mm.;.  ^ 

holic  vehicles.  n j a rnmbine  with  hydroalcoholic  vehicle. 

Tinct.  calumb®  (I  f dr  ).  of  laven- 

Tinct.  cannabis  indica  (10  min.;. 

/■Ipr  nr  elixir  fortified  with  alcohol.  ^ 

t!™!;  Smt.  of  dnnamon  and  aromatic 

elixir  well  diluted.  l.ydroalcoholic  aromatic 

Tinct.  cimicifugiE  (1  n.  cir.;.  vj 

vehicle.  n i a Give  with  tinct.  card.  comp,  or 

Tinct.  cinchona  comp.  (1  n.  ur.;. 

alone  as  bitter  tonic. 
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Tinct.  cinnamon  (30  min.).  Give  in  aromatic  elixir.  , , ,. 

Tinct.  colchici  sem.  (30  min.).  Give  in  aromatic  hydroalcoholic 

Tinct.  digitalis  (15  min.).  Give  with  tinct.  card.  comp,  or  aromatic 


Tinct.  ferri  chlor.  (8  min.).  Give  in  glycerine  and  water  vehicle 

1 through  glass  tube.  _ ....  , . , 

Tinct  gallis  (1  fl.  dr.).  Give  in  glycerine  and  aromatic  elixir  vehicle. 

Tinct!  gambir  comp.  (1  fl.  dr.).  Give  in  aromatic  elixir  combined 

H with  spirit  lavender  comp.  _ , , , i • , 

Tinct.  o’elsemii  (8  min.).  Give  in  hydroalcoholic  aromatic  vehicle. 
Tinct.  gentian  comp.  (1  fl.  dr.).  Give  along  as  bitter  stomachic, 

C or  with  glycerine  and  sherry  wine. 

Tinct.  guaiaci  (1  fl.  dr.).  Give  in  glycerine  and  syrup  of  acacia 

vehicle.  . 

Tinct.  guaiaci  ammoniat.  (30  min.).  Give  with  comp,  spirit  lavender. 

Tinct.  hydrastis  (1  fl.  dr.).  Give  in  aromatic  hydroalcoholic  com- 

( bination.  _ _ ... 

Tinct.  hyoscyami  (30  min.).  Give  in  aromatic  elixir. 

Tinct.  iodi  (1  min.).  Give  in  glycerine  and  aromatic  elixir  combina- 


i tion.  ... 

: Tinct.  ipecac  et  opii  (8  min.).  Give  in  aromatic  elixir. 

Tinct.  kino  (1  fl.  dr.).  Give  in  glycerine  and  comp,  tinct.  cardamom. 
Tinct.  krameria  (1  fl.  dr.).  Give  with  comp,  spirit  lavender  and 
J glycerine. 

; Tinct.  lavandula  comp.  (30  min.).  Carminative  and  flavoring  agent. 
^ Frequently  referred  to  as  spirit  lavender  comp. 

i Tinct.  lobelise  (15  min.).  Combined  with  aromatic  hydroalcoholic 
f vehicles. 

Tinct.  musk  (1  fl.  dr.).  Give  with  comp,  tinct.  of  lavender. 

Tinct.  nucis  vomic.  (10  min.).  Combine  with  tinct.  gentian  comp., 
or  tinct.  card,  comp.,  and  aromatic  elixir  vehicle. 

1 Tinct.  opii  (8  min.).  Give  with  tinct.  lavender  comp, 

j Tinct.  opii  camphorat.  (2  fl.  drs.).  Use  in  this  form. 

Tinct.  opii  deodorati  (8  min.).  Give  like  tinct.  opium, 

Tinct.  physostigmatis  (15  min.).  Give  in  tinct.  lavender  comp,  or 
b in  strong  alcoholic  vehicle. 

Tinct.  quassise  (30  min.).  Combine  with  comp,  tincture  of  gentian. 
Tinct.  rhei  aromatica  (30  min.).  Give  in  this  form. 

Tinct.  sanguinarise  (15  min.).  Give  in  aromatic  elixir  fortified  with 
[j  alcohol. 

Tinct.  scillse  (15  min.).  Give  with  comp,  tinct.  lavender. 

Tinct.  serpentarise  (1  fl.  dr.).  Give  with  comp,  tinct.  cardamom  and 
\ glycerine. 

! Tinct.  stramonii  (8  min.).  Give  in  aromatic  elixir. 

Tinct.  strophanthi  (8  min.).  Give  in  comp,  tinct.  of  cardamom  and 
< aromatic  elixir. 

Tinct.  valerian  (1  fl.  dr,).  Give  with  comp,  tinct.  lavender. 
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Tinct.  valerian  ainmoniata  (30  min.).  Give  in  this  form  well  diluted. 
Tinct.  veratri  (15  min.).  Give  with  comp,  tinct.  lavender.^ 

Tinct.  vanilla.  Useful  flavoring  agent  for  powders  or  liquids. 

Tinct.  zingiberis  (30  min.).  Give  in  this  form  well  diluted  with 

sweetened  water.  . , , , c . • • i 

Troches.  Oflacial  formulas  for  troches  include  those  of  tannic  acid, 

ammonium  chloride,  cubeb,  gambir,  licorice  and  opium,  krameria, 
chlorate  of  potash,  santonin,  and  sodium  bicarbonate.  ^ 

Uncruentffi.  An  excellent  official  ointment  vehicle  is  ointment  of  rose 
water.  This  is  composed  of  spermaceti,  white  wax,  oil  of  sweet  almond 
borax,  and  strong  rose  water.  It  possesses  an  agreeable  odor  an 
splendid  emollient  qualities.  It  may  be  used  as  a diluent  for  a riumber 
of  the  official  ointments  or  as  vehicle  for  such  substances  as  bone  acid, 

zinc  stearate,  etc.  . . , ,• 

Vinum  antimonii  (15  min.).  ^ Give  with  any  aromatic  water. 

Vinum  cocse  (4  fl.  drs.).  Give  in  this  form.  i u i* 

Vinum  colchici  seminis  (30  min.).  Combine  with  any  hydroalcohohc 

tincture,  or  give  with  aromatic  elixir. 

Vinum  ergotse  (2  fl.  drs.).  Give  in  this  form. 

Vinum  ferri  (2  fl.  drs.).  Give  in  this  form.  _ 

Vinum  ferri  amarum  (2  fl.  drs.).  Give  in  this  forin. 

Vinum  ipecacuanhse  (15  min.).  Give  in  any  aromatic  water. 

Vinum  opii  (8  min.).  Give  in  aromatic  elixir. 

Zinci  acetas  (2  grs.).  Give  in  capsules.  _ 

Zinci  iodidum  (1  gr.).  Give  in  aromatic  elixir. 

Zinci  oxidum  (4  grs.).  Give  in  capsulp. 

Zinci  phenolsulphonas  (2  grs.).  Give  in  capsifles.  _ 

Zinci  Alphas  (15  grs.).  Give  in  capsules.  Externally  m watery 

solution.  . 1 

Zinci  valeras  (2  grs.)-  Give  in  capsules. 


THE  UNTOWARD  EFFECTS  OF  DRUGS 

By  ROBERT  DAWSON  RUDOLF,  M.D.  (Edin.),  F.R.C.P.  (Bond.) 

When  an  unusual  and  unexpected  series  of  symptoms  follow  the 
i administration  of  some  substance,  we  may  assume  that  this  result  is  the 
i effect  of  some  law.  Nothing  happens  without  a cause,  and  often  by 

j|  a careful  investigation  into  the  facts  of  the  case  the  reason  for  the  un- 

j expected  result  will  become  clear.  “ In  physiological  studies  we  must 
I always  carefully  note  any  fact  which  does  not  accord  with  received 
I ideas.  It  is  always  from  the  examination  and  the  discussion  of  this 

j exceptional  fact  that  a discovery  will  be  made,  if  there  is  one  to  make” 

J (Claude  Bernard).  It  is  quite  certain  that  the  cause  of  such  an  unusual 
result  must  lie  either— (a)  in  the  remedy  or  its  administration,  or  (b)  in 
the  individual  to  w'hom  it  has  been  given. 

I.  Between  the  wniting  of  a prescription  by  the  physician  and  the 
actual  taking  of  the  medicine  by  the  patient  many  possible  causes  of 
unexpected  results  may  occur.  The  prescription  itself  may  be  at  fault, 
either  as  regards  the  dosage  of  the  drugs  or  in  the  using  of  some  incom- 
B patibility  which  may  quite  neutralize  or  completely  alter  the  action  of 
the  principal  ingredients.  Or  the  wrong  dispensing  of  a correct  prescrip- 
tion may  be  the  cause  of  the  trouble,  and  many  fatal  mistakes  have 
occurred  from  this  source.  The  risk  of  a WTong  prescription  being  a 
source  of  trouble  is  lessened  by  the  fact  that  it  must  pass  under  the  eye 
of  the  dispenser,  unless,  indeed,  the  doctor  does  his  own  dispensing;  but 
the  dispenser  is  not  thus  checked,  as  a rule,  although  nowadays  many  of 
the  best  druggists  do  check  all  dispensing. 

But,  granted  that  the  drugs  have  been  correctly  prescribed  and  cor- 
rectly dispensed,  still  untoward  effects  may  occur,  and  be  due  to  the 
drugs,  rather  than  to  the  patient  himself.  The  pharmacopoeias  lay  dowm 
certain  rules  as  regards  the  strength  and  composition  of  their  prepara- 
tions, but  many  sources  of  error  ereep  in,  and  more  often  than  is  generally 
supposed  abnormal  effects  are  due  to  the  drugs  themselves.  This  is 
specially  true  as  regards  vegetable  preparations,  which  are  very  prone, 
with  time,  to  alter  in  strength  and  composition.  Ergot  becomes  useless 
m time,  and  in  the  same  way  hyoscyamus  depreciates  very  much  with 

I keeping.  In  a recent  investigation,  carried  out  by  the  Canadian  Inland 
Revenue  Department  it  was  found  that  many  samples  of  sweet  spirit 
of  nitre,  gathered  at  random  throughout  the  Dominion,  contained 
little  or  no  nitrite  of  ethyl,  to  which  principle  the  preparation  owes  its 
vasodilating  and  diuretic  action;  forty-nine  out  of  the  seventy-seven  e.x- 
\ amples  examined  (03  per  cent.)  contained  less  than  1.75  of  this  body,  and 


no 
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fifteen  contained  less  than  0.5  per  cent.,  while  four  contained  noneat  all. 
From  long  keeping  the  preparation  becomes  inert  through  oxidation. 
IVIorphine,  when  kept  long,  is  found  to  be  more  apt  to  produce  emesis, 
and  this  is  put  down  by  most  writers  to  the  partial  transformation  of  the 
drug  by  slow  oxidation  into  apomorphine.  Chloroform  again  depreciates 
with  keeping,  especially  in  the  presence  of  light.  Some  preparations, 
especially  alcoholic  solutions,  tend  to  become  stronger  by  keeping,  the 
alcohol  by  evaporating  leaving  a more  concentrated  solution. 

The  activity  of  drugs  depends  upon  many  things,  which  sources 
of  uncertainty  are  largely  guarded  against  by  the  pharmacopoeias,  but 
still  more  or  less  exist.  Digitalis  grown  wild  on  the  hiljs  js  much  more 
active  than  that  which  is  grown  in  valleys  or  artificially  cultivated. 
Socotrine  aloes  is  several  times  more  active  than  the  Arabian  drug,  and 
Indian  opium  is  very  different  in  composition  from  the  Turmsh. 

The  season  of  the  year  in  which  the  plant  is  gathered  makes  a ditter- 
ence  in  the  activity  of  many.  Thus,  the  squirting  cucumber  (elateriurn) 
gathered  in  July  is  some  six  times  as  strong  as  the  same  gathered  in 
August,  while  that  collected  in  September  has  hardly  any  purgative 

action  (Lewin).  . . „ , i. 

It  will  thus  be  seen  how  all-important  it  is  for  the  practitioner  to 

make  sure  that  his  drugs  are  reliable  in  every  way,  as  otherwise  his 

treatment,  however  well  thought  out,  may  fail.  _ The  best  way  to  be 

sure  of  his  weapons  is  to  use  only  the  preparations  of  the  best  firms, 
who  have  a reputation  to  maintain,  and,  in  case  of  his  doing  his  own  dis- 
pensing, to  see  that  his  stock  does  not  remain  too  long  without  renewal. 

Given,  then,  that  the  practitioner  is  employing  only  preparations 
which  are  in  every  way  reliable,  untoward  effects  may  sti  1 be  met  with, 
due  to  causes  such  as^he  following;  (a)  Forin  in  which  the  drug  is  ad- 
ministered; (h)  time  of  administration;  (c)  relation  to  meals,  and  ( ) 

^^^°Drugs  are  very  frequently  administered  in  capsule  form,  and,  as  a 

rule,  this  is  a very  convenient  way  of  doing  so,  but  ^ 

so  given,  they  may  give  rise  to  nausea  and  vomiting,  while  if  taken  i c 
mixture,  no  Lch  effects  may  occur.  Tannin,  for  example  if  given  m 
powder  or  capsule  form,  may  cause  consid^able  irritation  of 
when,  if  diluted,  no  such  result  is  seen.  The  proper  amount  of  dilution 
is  thus  verv  important,  and  may  make  the  difference  between  succe. 

and  failure' in  the  use  of  some  preparation.  ^ 

The  use  of  tablets  and  pills  is  frequently  very  convenient  and  these 
are  larcrely  employed,  and  yet  often,  owing  to  the  solidity  of  such,  the 
patient  miy  fall  to"  react  to  L medicine,  and  may  appear  Jo 
ing  an  abnimal  tolerance  do  the  drug,  when,  as  a matter  of  fact,  the  i 
■ F.  1 1 nlimentary  tract  unchanged,  ihis  i-‘> 


me  an  aDiioiinai 

icine  has  passed  through  the  alimentary  tract 

specially  sein  in  the  case  of  iron  ami  of  qtmune  i'™’ 'H 

and  agiin  it  l.as  l>een  the  writer’s  e.xpenence  to  see  I""  ; 

to  react  to  quinine,  and  on  inquiry  and  investigation  i '„,i,i 

that  solid  preparations  of  the  drug  have  been  used,  '<-l  '°tdd  not 

dissolve  and  hence  miglit  as  well  not  l.ave  been  given.  If  there  be  ,iny 
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I doubt  about  the  solubility  of  tablets  or  pills,  they  should  be  broken  or 

< cut  up  before  being  taken.  Another  objection  to  such  solid  prepara- 

Itions  is  seen  when  a powerful  drug,  such  as  opium,  is  administered  in 
pill  form,  and  at  first  no  effect  is  produced  and  then  suddenly  toxic 
symptoms  set  in.  What  has  happened  is  that  the  patient’s  alimentary 
tract  has,  for  some  reason,  not  been  absorbing  for  some  time,  and  has  then 
suddenly  begun  to  do  so.  Such  an  accident  could  scarcely  occur  if  the 
drug  had  been  in  fluid  form,  as  it  would  not  have  accumulated  in  the 
same  way  in  the  digestive  canal. 

The  route  by  which  a drug  is  introduced  into  the  system  has  often 
the  greatest  possible  influence  in  determining  the  kind  and  amount  of 

its  action.  Perhaps  the  best  example  of  this  is  seen  in  the  case  of 

adrenalin,  the  active  principle  of  the  suprarenal  glands.  This  body  acts 
powerfully  upon  the  vessels,  probably  by  stimulating  the  nerve-endings, 
and  produces  vasoconstriction.  If  the  drug  be  given  by  the  mouth,  or 
even  hypodermically,  it  produces  very  little  effect  upon  the  general  blood- 
pressure,  the  reason  being  that  it  has  produced  so  much  local  constric- 
tion of  the  vessels  that  no  absorption,  or  little  absorption,  takes  place,  and 
it  is  soon  destroyed  by  the  tissues  in  situ.  But  if  the  drug  be  given  directly 
into  a vein  at  once  a marked  rise  in  blood-pressure  occurs,  the  sphygmo- 
manometer perhaps  registering  a rise  of  100  millimeters  of  mercury  or 
more  in  a few  seconds.  The  marked  effect  in  this  case,  and  the  slight 
one  in  the  former,  is  due  to  the  fact  that  only  in  the  latter  has  the  drug 
really  entered  the  circulation. 

The  time  of  day  at  which  a drug  is  given  may  make  much  difference 
in  its  action;  for  example,  when  soporifics  are  given  in  the  morning  they 
will  not  produce  sleep  nearly  so  easily  as  when  given  at  the  end  of 
the  day,  when  the  tired  condition  of  the  individual  predisposes  him 
toward  sleep. 

The  question  of  whether  a medicine  is  to  be  given  before  or  after  food 
is  one  to  which  the  laity  are  fully  alive,  and  it  is  an  important  one,  as 
inany  drugs,  such  as  iron  and  digitalis,  are  apt  to  produce  irritation  when 
given  while  the  stomach  is  empty,  but  can  be  taken  without  incon- 
venience when  given  after  meals. 

II.  The  Patient  Himself. — Lord  Byron,  in  his  reported  conversa- 
tions with  the  Countess  of  Blessington,  remarked  to  her,  that  “medical 
men  do  not  sufficiently  attend  to  the  idiosyncrasies  on  which  so  much 
depends,  and  often  hurry  to  the  grave  one  patient  by  a treatment  that 
has  succeeded  in  another.  The  moment  they  ascertain  the  disease 
to  be  the  same  as  one  they  have  known,  they  conclude  that  the  same 
remedies^  that  cured  the  first  must  remove  the  symptoms  of  the  second, 
not  making  allowance  for  the  peculiarities  of  temperament,  habits,  and 
dispo-sition,  which  last  has  a great  influence  in  maladies.”  Dr.  G.  D. 

ollock,  to  whom  I am  indebted  for  this  quotation,  says  that  “these 
remarks  are  simply  an  exaggeration  of  feeling  and  fact.  Byron  was 
not  enamored  with  the  medical  profession  more  than  he  was  with  the 
profession  of  Divinity,  but  he  was  an  acute  observer,  and  it  was  inter- 
esting to  read  his  views  respecting  idiosyncrasies.  He  judged  rightlv — 
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very  rio'litly — of  their  importance  in  connection  with  the  practice  of 
medicine.”  That  one  man’s  meat  is  another  man’s  poison  is  an  old 

and  true  saying.  . , 

Very  many  people  find  that  certain  articles  of  food  do  not  suit  thern^, 

and,  without  being  able  to  give  any  further  reason,  they  learn  to  avoid  such 
things.  Certain  foods  are  specially  apt  to  affect  a minority  m a special 
way  and  every  one  has  met  individuals  who  could  not  take  strawberries 
or  siiell-fish  without  being  more  or  less,  in  some  cases  very  serious  y, 
disturbed.  In  the  same  way  certain  drugs  are  prone  m certain  individ- 
uals to  produce  untoward  effects,  which  follow  an  abnormally  small  dose, 
or,  on  tL  other  hand,  they  may  produce  symptoms  m 
which  apparently  have  no  resemblance  to  the  ordinary  toxic  effects  of 

example  of  the  first  class  of  cases  one  may  cite  the  case  of  an 
individual  who,^as  the  result  of  a small  amount  of  alcohol  becom^ 
intoxicated.  Here  the  toxic  effects  of  the  drug  are  produced  by  whai 
most  individuals  would  be  a medicinal  dose. 


Fig.  1. 
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Harrington  Sainsbury  gives  a good  diagram  (Fig. 

susceptibility  exists,  these  lines  pflVots  of  the  druf,  and  even  an 

As  an  example  of  the  , produced  by  a toxic  dose,  one 

svmptoms  that  are  m ...  | cause  a petechial  eruption 

may  mention  iodide  of  the  druR  tvill  prodnee  no 

in  certain  individuals,  and  y 1 nnisoiious  amounts, 

such  effect,  even  when  given  m e''™'  P ■ in  the 

Occasionally  the  nnnsual  dose,  of  it  may 

direction  of  want  of  action,  so  that  large  or  cicii  lo 


THE  PATIENT  UIMSELF 


113 


^ produce  no  symptoms  of  any  kind.  H.  A.  Hare  published  some  years 
j ago  a marvellous  case  of  this  nature.  The  patient,  a hysterical  female,' 
j was  suffering  from  headache  and  fever,  and  was  given  the  following 
\ drugs  in  surprising  amounts  without  any  toxic  or  other  effects; 

Three-fourths  grain  of  pilocarpine  in  three  doses  hypodermically — 
c no  effect.  Then  20  minims  of  tincture  of  cannabis  indica  every  four 
( hours.  Then  ^-grain  pills  of  solid  cannabis  indica  every  hour  until 
i 15  grains  were  taken — all  without  effect. 

Then  15  grains  of  bisulphate  of  quinine — no  effect.  She  also  was 
given  40  to  50  grains  of  this  every  day  for  three  days,  with  the  same 
3 negative  result.  Finally  she  was  given  60  grains  of  antipyiine  in  sixteen 
j hours  without  effect. 

■'  Such  a case  is,  of  course,  extremely  exceptional,  but  it  is  very  common 
i to  find  people  in  whom  the  lines  A B and  By  are  moved  away  from  0. 
c The  great  difference  in  the  amount  of  anesthetics,  especially  chloroform, 
that  is  required  to  produce  anesthesia,  is  another  example  of  the  great 
difference  in  susceptibility  that  exists  in  different  individuals. 

Most  drugs  when  introduced  into  the  system  enter  into  chemical 
combination  with  the  protoplasm  of  the  cells,  and  by  so  doing  alter  the 
functions  of  these  cells  and  thus  produce  their  pharmacological  effects. 
"When  one  considers  how  complicated  such  combinations  may  be,  and 
how  slight  a difference  in  organic  combinations  it  takes  to  make  a marked 
difference  in  the  chemical  bodies  resulting,  it  is  no  wonder,  but  rather  the 
reverse,  that  people  do  not  always  react  similarly  to  drugs  or,  indeed,  to 
foods. 

The  effect  of  age  is  marked  in  varying  the  actions  of  drugs,  and  it 
might  be  said  that  infancy  possesses  an  idiosyncrasy  toward  morphine 
in  the  direction  of  a much-increased  susceptibility  to  the  influence  of  the 
drug,  while,  on  the  other  hand,  young  children  stand  atropine  so  well  that 
they  will  take  nearly  the  same  dose  as  adults  without  harm. 

In  old  age,  when  the  vital  powers  are  on  the  ebb,  drugs  may  pro- 
duce untoward  effects,  and  must,  as  a rule,  be  used  in  smaller  doses 
than  in  robust  middle  life.  Iodoform  is  specially  apt  to  give  trouble  in 
old  people. 

I he  influence  of  sex  is  not  marked,  although  certain  drugs,  for  ex- 
ample antipyrine,  seem  to  be  more  prone  to  produce  toxic  effects  in 
women  than  in  men,  especially  during  the  menstrual  period. 

So  far  we  have  dealt  with  idiosyncrasy  in  the  apparently  healthy,  but 
many  drugs  may  have  most  untoward  effects  when  administered  during 
disease,  which  are  free  from  such  when  the  recipients  are  healthy,  hlany 
of  these  effects  may  be  explained  upon  physiological  grounds,  while 
omers  are  hard  to  understand,  and  are  merely  known  from  clinical  ex- 

Iperience.^  It  is  easy  to  understand  why  it  is  dangerous  to  use  opium 
preparations  freely  in  cases  of  bronchorrhea.  The  patient  is  kept  alive 
by  his  frequent  cough,  which  prevents  the  bronchial  tubes  from  filling 
up  with  secretion.  Opium  dulls  the  bronchial  reflex  and  de]  ircsses  the 
, respiratory  center,  and  thus  doubly  hampers  Nature’s  efforts  to  keep  the 
8 respiratory  passages  free.  In  the  same  way  one  can  see  how  in  nephritis 
VoL.  1—8 
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opium  is  apt  to  produce  untoward  effects,  as  it  is  only  got  rid  of  with 
FpSlcuanh^  and'the  wnter  has  ^ 

?ra";fr!n^S^  -h  drug  on  several  occasions  pro- 

ducing  toxic  effects  from  minimum  effect  is  the  result  of 

As  already  remarked,  in  every  ca  make  clear  the  unexpected 

some  law,  which,  if  only  unders  oo  , ^ probable  reason 

action.  As  a rule,  opium  fhe  bowel.  But 

for  this  benig  that  it  stimulates  th  foffowed  by  diarrhoea.  Here 

occasionally  we  find  its  ‘ occurred,  and  yet  it  might  be  ex- 

apparently  a most  unlikely  e _ ii„  tPe  result  of  overstimulation, 

plained  as  follows-depression  the  bowel  be  unu- 

Ld,  if  in  an  individual  the  result  will  be 

suallv  irritable,  this  stage  wi  (Parrhoea  This  is  the  normal  re- 

M and  opiun.  usually  produces  purging 

” Afaiu,  opiunr  has  a stimulating  action  upon  celh  a the 

cord,  and  in  frogs  and  many  ™ convulsions,  much  like  that 

that  the  drug  throws  them_  m _ p v^^jj^an  beings  this  stimulation  of 
occurring  in  strychnine  sedative  effect  of  the  drug  upon 

the  cord  is  slight,  and  so  ^ ^ p p^t  occasionally  one  meets 

the  higher  centres  that  i Pe  a marked  feature,  as  m 

with  an  individual  in  ^vhom  the  p ^ morphine  hypodermic- 

a woman  recently  seen,  m twitching  as  to  suggest  strych- 

ally  given  produced  much  spas  . dj^  symptoms  disap- 

”s"“  " 

the  same  manner.  _ anavhvlaxis,  to  denote  the  curious 

In  1902,  Richet  invented  the  term  instead  of  dimmish- 

property  possessed  by  cer  am  poison  t property 

ing  the  sensitiveness  of  the  i.  Using  a highly  toxic  con- 

may  be  described  as  an  inver  ^ “““Eond  injeltion  of  it  into  dop 
gest'in  got  from  mussels,  le  * more  sensitive  than  on  the 

might  find  them  five  to  pg^g  tg  discuss  the  nature  of  ana- 

first  occasion.  It  is  not  ou  p ^ explain  cases 

phylaxis,  but,  suffice  it  to  say  Y untoward  results 

of  idiosyncrasy,  and  no  doubt  it  do  1 ^^nd  tuberculin, 

arising  from  some  therapeutic  ag  ,^-^^^  ^Yere  absent 

where  a second  dose  occasiona  y p j dg^  in  the  British  jMedical 

after  the  first  injection.  In  a recent  leader 
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Journal  this  matter  is  discussed,  and  the  advice  is  there  given  that  a 
' second  injection  of  any  serum  should  be  massive  rather  than  small  as 
1 strange  to  say,  the  phenomenon  of  anaphylaxis  is  more  apt  to  follow  small 
] than  large  doses.  Some  would  go  so  far  as  to  try  to  explain  all  cases  of 
1 h}^ersusceptibility  to  drugs,  etc.,  as  due  to  anaphylaxis,  but  when  indi- 
7 viduals  react  in  an  unusual  way  to  a first  dose  of  any  substance,  it  is  hard 
i!  to  accept  such  an  explanation  of  the  event. 

When  physiologists  are  working  with  the  organs  of  lower  animals, 
especially  the  heart,  they  constantly  find  great  differences  between  the 
5 susceptibility  of  tissues  of  the  same  species  of  animal  toward  various 
h drugs.  This  difference  in  susceptibility  is  innate,  and  no  doubt  exists 
“ equally  in  human  tissues,  and  accounts,  if  one  may  accept  such  an  ex- 
q planation,  for  much  of  the  idiosyncrasy  that  we  come  across.  The 
1:  different  temperaments,  of  which  the  older  physicians  made  so  much, 

r really  meant  the  same  thing,  and  probably  nowadays  we  do  not,  at  least 
,1  as  teachers,  put  enough  weight  upon  the  essential  difference  between 
people. 

j Drugs.— Within  the  limits  of  this  chapter  it  would  be  impossible 

^ to  even  mention  all  the  untoward  effects  that  have  been  described 
i as  occurring  from  the  use  of  various  drugs,  much  less  to  completely 
^ describe  such,  and  all  that  will  be  attempted  will  be  a short  account 
1 of  the  more  common  and  important  variations  from  the  average. 

1 Aconite.  Occasionally,  after  a single  pharmacopoeial  dose  of  aconite, 
symptoms  of  poisoning  occur.  Tingling  of  the  mouth,  throat,  and 
i extremities  is  complained  of,  and  the  pulse  falls  in  frequency  and 
tj  strength.  The  patient  feels  weak  and  looks  anxious,  and  the  respira- 
)|  tions  may  become  shallow  and  irregular.  Nausea  and  vomiting  may 
i ^cur.  No  doubt  such  symptoms  after  a therapeutic  dose  suggest  an 

i idiosyncrasy,  but  the  maximum  dose  of  the  U.  S.  P.  and  B.  P.  will  very 
often  produce  more  or  less  of  such  results,  and,  in  the  writer’s  opinion,  it 

I IS  too  large  a one.  The  safest  way  to  use  aconite  is  to  give  one  or  two 
u minim  doses  frequently  repeated,  the  patient  being  closely  watched 
H for  any  untoward  symptoms  the  while.  Ten  minims  of  the  tincture 
•t  should  be  the  maximum  single  dose,  instead  of  the  15  allowed  by  the 
n pharmacopoeias. 

Aconitine  is  officinal,  but  different  samples  vary  so  much  in  strength 
c and  purity  that  it  is  better  avoided  in  practice. 

4 {Acetanilide  and  Antipyrine  Series). — Since  1884, 

q when  the  first  of  this  series  was  introduced,  these  drugs  have  been 
•J  enormously  used  both  by  the  profession  and  the  laity,  and  many  fatal 

ii  cases  of  poisoning  have  occurred.  As  a rule,  such  cases  have  been  the 

ft  resu  o excessive  doses,  but  in  some  instances  have  occurred  from 
(t  amounts  which  are  ordinarily  safe.  H.  A.  Hare  collected  from  medical 
3 literature  a great  number  of  cases  in  which  untoward  results  had  occurred, 
n ^ f en  many  more  have  been  published.  The  three  most  com- 

on  y used  members  of  the  group  are  antipyrine,  antifebrine,  and 
»i:  phenacetine.  > > 

Antipyrine.  Phis  drug  often  produces  a slight  cyanosis  and  duski- 
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1 r foldness  of  the  extremities  and 

ness  of  the  hands,  nose,  and  lips,  and  occasion- 

irritation  of  the  skin.  of  cardiac  weakness  are  not 

ally  bull®  may  be  produce  . y P supervened,  heart 

uncommon,  and  m the  rare  cas  Yv^o„,en  seem  to  be  specially 

failure  has  been  the  '™^f  aucing  unpleas 

susceptible  to  the  diug.  which  in  most  instances 

have  been  ^ a "^obertson  published  a case  m whidi  5 

be  perfectly  safe.  W-  •_  • , pollanse  with  marked  urticaiia. 

grains  always  powerful  member  of  the  series  but 

.dcetam^fcZe.— Ihis  is  tb^  i ^ toms,  unless  in  excessive  doses, 
very  rarely  has  it  produced  as  a dusting-powder  for 

Cases  of  poisoning  have  Beaumont  Small,  in  which  pro.stration 

wounds,  as  in  one  mentioned  by  ‘ 20  and  40  grains  applied  to  a 

and  cyanosis  followed  the  use  of  bet 

"“e;£=v— 

and,  as"a  rule,  large  in  a Lse  reported  by 

but  in  rare  instances  s hours  produce 

Hollopeter,  quoted  |'y  d at  dvspnea  and  restlessness,  cold 

polkose  with  marked  Imdity,  g r mentions  a fatal 

“rsTration,  and  alightl,  d>  ated  “ ten  hours  ^Vhe„ 

case  in  a b^by  of  one  Jg^^S^^hose  of  the  rest  of  the  group. 

untoward  sjmiptoms  occur,  t ^ „ paraphenetidin,  is,  according  to 

S—rnt:iVrca;se  of’^nrany  of  the  unlooked-for  effects  of 

'^'''usually  it  is  but^t^ceTdy  Wo^^^^ 

Arsenic. — Moie  or  less  ..  ,rnnn  and  every  practitioner  o 

use  of  arsenic  are  far  from  tmoon  . ^uptoms  may  he  grouped 

Sperience  has  seen  examples  of  I overlap.  The  most 

roughly  into  three  classes,  f ‘ ™'8''  " i.e  to  gastric  irritahon  the 

common  untovard  effects  of  *'<!,’ '8“®ud  vomiti^  frequently  of 

?:::"e‘e;iraSj:pfi: 

a„ermtltlp.eneuritis>ishem^^ 

of  the  extremities,  and  often  by  1 frequently  ailectcd,  aucl 

^f  die  limbs.  The  lower  hmbs  arejo^^^^  reac- 

knee-jerk  is  early  lost.  ^ ery  s | q|c  current  may 

tion  to  faradic,  and  next  even  to  the  ga  , sho^' 

‘‘""in  the  third  place,  the  -seii  ment  of  d^  . ^ ,,  pve 

itself  in  skin  di=>tnrbances,  e ther  « a ^,,^„ous  erup 

of  Addison’s  disease,  or  more  comrooi  y 
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j tions.  These  may  be  papular,  vesicular,  or  erythematous  in  type,  and 
I herpes  is  not  uncommon.  But  of  all  the  skin  manifestations,  the  one 
1 most  commonly  seen  is  slight  oedema  around  the  eyes,  accompanied 
J by  redness  of  the  conjunctivse  and  occasionally  by  catarrh  of  the  upper 
9 air-passages.  Very  often  this  is  the  first  sign  that  hints  to  the  physician 
i that  he  has  reached  this  special  patient’s  physiological  limit  for  arsenic. 

' Skin  symptoms  are  specially  apt  to  arise  where  already  there  exists 
i some  eruption,  and  it  is  quite  common  to  see  a slight,  perhaps  localized, 
I skin  lesion  lighted  up  and  made  to  rapidly  spread  by  even  small  doses 
3 of  arsenic.  Hence  the  drug  should  be  used  with  caution,  if  at  all,  in  all 
j but  the  most  chronic  types  of  skin  disease;  an  exception  to  this  rule  is 
J probably  pemphigus,  where  arsenic  is  often  very  efficacious. 

I That  a marked  idiosyncrasy  exists  toward  arsenic  is  well  shown  by  the 
•I  accounts  of  instances  where  large  communities  have  been  poisoned  from 
I some  common  source,  and  yet  only  a small  percentage  of  the  individuals 
exposed  have  suffered.  The  historical  cases  of  arsenical  beer  in  Man- 
chester, and  of  milk  diluted  with  arsenical  water  in  London,  illustrate 
this  point  well. 

Many  people  cannot  stand  a dose  of  3 minims  of  Fowler’s  solution 
thrice  daily  for  any  length  of  time  without  showing  symptoms  of  poison- 
ing, while  others  may  take  several  times  this  amount  without  any 
untoward  effects.  Children  usually  bear  arsenic  extremely  well. 

Belladonna. — When  used  externally,  belladonna,  in  the  form  of  lini- 
ment or  plaster,  may  produce  irritation,  with  a resulting  erythematous 
ra.sh,  and  in  rare  cases  a vesicular  one  with  much  itching.  This  last  form 
occurred  twice  in  a patient  of  mine  from  the  use  of  a plaster.  When 
atropine  is  instilled  into  the  conjunctival  sac,  besides  the  expected 
dilatation  of  the  pupil,  a conjunctivitis  may  be  set  up.  Symptoms  of 
general  poisoning  have  followed  the  use  of  collyria  of  the  drug,  probably 
due  to  the  poison  having  reached  the  alimentary  tract  by  way  of  the  tear- 
ducts. 

When  untoward  effects  occur  from  the  internal  use  of  belladonna  or 
atropine,  they  usually  take  the  form  of  dilatation  of  the  pupil,  dryness 
of  the  mouth  and  throat,  flushing  of  the  sldn,  and  quickening  of  the  heart’s 
action,  and  occasionally  by  the  production  of  a scarlatiniform  eruption. 
These  unlooked-for  symptoms  rapidly  disappear  upon  the  discontinu- 
ance of  the  drug,  but  the  dilatation  of  the  pupil  may  persist  for  days. 

Children,  like  rabbits,  are  very  tolerant  of  belladonna,  while  adults 
resemble  carnivora  in  being  more  susceptible  to  the  drug.  It  would  be 
interesting  to  note  the  relative  activity  of  belladonna  in  flesh-eaters  and 
vegetarians. 

Bismuth. — When  soluble  salts  of  bismuth,  such  as  the  bismuth  and 
ammonium  citrate,  are  injected  into  the  veins  or  subcutaneous  tissues 
of  animals,  acute  poisoning  ensues.  The  symptoms  are  chiefly  due  to  a 
primary  stimulation,  or  rather  irritation,  of  the  nervous  system,  soon 
followed  by  fatal  depression.  The  blood-pressure  falls,  due  partly  to 
weakening  of  the  heart  muscle  and  partly  to  depression  of  the  vasomotor 
centers.  If  injected  in  smaller  quantities,  symptoms  occur,  largely  refer- 


the  untoward  effects  of  drugs 

able  to  the  alimentary  tract,  such  as  stomatitis,  vomiting,  aiid  diarrhii-a, 
a I later,  tetanic  convulsions  and  renal  imtation  “In  these  chrome 
;ois'oning,;  the  organs  alVesited  are  those  by  winch 

flip  month  kidnevs,  large  intestine,  and  csccuni  (Cushny).  It  is 
evident  that  in  most  cases  bismuth  is  not  absorbed  to  any  extent,  even 
when  o-iveii  in  enormous  doses,  but  simply  passes  through  the  ahmenta  y 
r c ?xerting  a local  influence  there.  When  it  is  applied  to  a wound, 
however  absorption  may  take  place,  when  symptoms  similar  o those 
produced  in  annuals  bv  injection  of  the  drug  take  place;  viz., 
riunrof  the  gums,  tongue,  and  throat,  and  even  gangrene  of  the  so  t 

tissues  of  the  mmith,  vomiting  diarrhoea, 

such  symptoms  occur  after  the  administration  by  the  mouth  ana  a e 
due  to^ an  unusual  degree  of  absorption.  Bennecke  reports  a case 
p^soniug  ending  fatalty  in  a feeble  infant,  to 

wteTsul  m3rd"  fj^np3JocSi^  they 

■' CCS:;' irx- sa 

?Zdon%ndC  so™  it  is  said  to  act  as  an  apenent,  even  m 

n^cacid  is 

Tecor^  'itprTduc^t'^^^^  ^ dTnumb^^^^^^  eTuptionX^^^ 

ing  and  diarrhoea,  with  collapse,  and  a nmib^ 

been  described  as  due  to  its  giy^cts  followed  the  injection 

ternally.  Lewin  cites  two  cases  whereja^^^^^  effects  to^ 

of  a 5 per  cent,  solution  into  p vomiting 

and  into  a large  abscess  cavity,  m the  ot  • He 

“ZS  acts  in  much  the  same  way  . does  b^tmilCand 
rare  cases  produce  such  untoward  effecte  as  ' ',p„lar 

distributed  round  the  joints  ^ j ^gg  of  boric  acid  or 

A bluish  line  on  the  gums  after  the  long  ana  toxic 
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its  sodium  salt  (borax)  has  been  described,  resembling  that  produced  by 
lead.  It  is  possible  that  the  amount  of  boric  acid  used  in  the  jjreserving 
of  various  foods  may  in  a few  predisposed  people  give  rise  to  gastro- 
intestinal irritation,  but  the  evidence  is  very  contradictory.  II.  C. 
Wood,  Jr.,  has  made  a useful  summary  of  this  subject. 

Bromides. — Bromides  are  very  frequently  used  in  medicine,  and 
every  practitioner  is  familiar  with  the  most  common  untoward  effects 
that  they  may  produce  in  the  form  of  an  acne  eruption.  Such  acnes  may 
become  pustular  and  may  even  lead  to  abscess  formation.  Occasionally 
the  eruption  is  of  an  erythematous  type  and  it  may  be  very  irritable. 
The  digestion  is  commonly  disturbed,  and  the  patient  has  a foul  breath, 
anorexia,  and  may  even  have  nausea  and  vomiting.  The  nervous  system 
is  dulled  and  excessive  sleep  may  occur,  but  such  is  not  of  a pleasant 
nature,  as  a rule.  While  awake  the  patient  may  have  headache  and  feel 
dull  and  stupid.  There  may  be  irritation  of  the  respiratory  tract,  but 
this  is  not  nearly  so  common  or  as  marked  a feature  as  in  the  case  of  the 
iodides.  The  circulation  is  sometimes  depressed  and  the  general  vitality 
lowered,  but  this  is  specially  and  almost  only  seen  in  the  case  of  the  po- 
tassium salt,  and  is  probably  due  rather  to  the  base  than  to  the  bromide 
ion.  The  most  commonly  used  bromides  are  the  strontium,  ammonium, 
sodium  and  potassium  salts,  and  they  may  be  put  in  that  order  as  regards 
their  tendency  to  depress  and  produce  unpleasant  effects,  beginning 
with  the  mildest. 


The  effect  of  arsenic  in  lessening  the  tendency  to  bromide  eruptions 
is  generally  admitted  to  be  marked,  and  it  is  no  uncommon  experience  to 
see  a bromide  rash  disappear  upon  the  addition  to  the  bromide  mixture 
of  2 or  3 minims  of  the  liquor  arsenicalis.  It  is  a good  plan  to  combine 
small  doses  of  arsenic  with  bromides,  in  order  to  lessen  the  tendency  of  the 
rash  to  appear. 

Cantharides.  Cantharides  is  seldom  used  internally  nowadays,  but 
V hen  so  used  is  apt,  in  all  but  very  small  doses,  to  produce  gastro-intes- 
tinal  irritation,  with  intense  thirst.  After  absorption  its  action  is  chiefly  on 
the  urinary  tract,  where  it  produces  a sense  of  heat  in  the  bladder  and 
urethra,  priapism,  strangury,  and  even  acute  nephritis. 

^ When  used  in  the  ordinary  way — i.  e.,  externally — sufficient  canthar- 
mme  may  be  absorbed  to  produce  the  urinary  symptoms  mentioned,  and 
Huchard  and  others,  according  to  Hare,  have  reported  cases  in  which, 
witliout  previous  disease  of  the  kidneys,  a blister  has  caused  violent  acute 
nephritis,  with  resulting  uremia.  This  is  no  doubt  an  extremely  un- 
likely thing  to  happen  when  the  kidneys  are  healthy,  but  very  apt  to 
occur  when  they  are  acutely  diseased.  Hence,  one  should  use  blisters 
with  great  caution  in  such  conditions. 


Phenol.  Since  the  time  when  carbolic  acid  was  introduced  so 
arge  y as  an  antiseptic  in  surgery,  very  many  cases  of  poisoning  fol- 
owing  its  therapeutic  use  have  occurred,  and  there  is  no  doubt  that 
Idiosyncrasy  has  played  a powerful  role  in  its  production.  When  the 
car  o 1C  spray  was  used  in  operations,  such  cases  were  specially  com- 
mon, and  Rohrig  showed  in  1878  that  finely  atomized  watery  solutions 
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of  the  (Irua;,  as  of  other  substances,  were  al)sorhed  )>y  the  skin  more 
easily  than  wlien  the  solution  was  simply  apidied.  Now  that  the  spray 
is  no  longer  used,  poisoning  is  not  so  common,  but  still  may  occur  from 
dressings  of  wounds,  from  solutions  applied  to  extensive  areas  of  normal 
sldn,  and  especially  from  cavities,  such  as  the  bladder,  rectum,  and  uterus. 

Poisoning  by  therapeutic  doses  of  the  drug,  given  by  the  mouth,  is 
seldom  seen.  The  earliest  symptoms  which  are  produced  by  the  a )- 
sorption  from  any  of  these  channels  of  an  amount  of  the  (hug,  wind  ir 
a given  individual  is  toxie,  are  usually  a darkened  hue  of  the  urine,  with 
nain  in  the  lumbar  region,  restlessness,  or  cerebral  (hstuibance,  then 
symptoms  of  collapse,  with  weak  frequent  pulse,  and  often  marked  dys- 
nnrpn  There  may  be  an  early  rise  in  temperature.  „ i . 

^ If  the  case  go  on  to  a fatal  termination,  such  a result  is  usually  due  t(i 
respirlrv  failure.  The  dark  color  of  the  urine  becomes  more  marked 
on  ^standing  and  is  probably  due  to  an  educt  of  phenc)  , which  has 
Tot  Tt  been  isolated^erhaps  hydrochinon.  Occasionally  hematuria 
m w oleur  and  even  Suppression  of  urine.  In  anima  s convulsions  are 

almost  constant  in  phenol  poisoning,  but  in  ^ 

Npnd-mhe  nausea,  and  vomiting  are  common.  ihe  hypersensiDuu} 
some  individuals  to  the  local  action  of  phenol  is  extreme  and  many 
cannot  wet  their  hands  with  a 1 in  60  solution  without  ^ 

well  marked  local  anesthesia,  which  may  last  for  hours._  In  othe  . 

If  reauent  use  may  produce  an  eczema  ot  the  hands,  winch  resists  all 

ti , 

is  “Characterize^ 

ward  effects  short  of  actual  P<>C"‘"«Von  oT&e”to  TherLtter 
gorgement  of  the  conjunctivEe  and  eruptions  pf  the  ^ ^ ^ techial. 

may  be  erythematous,  is  the  normal  effect  ] 

SXar-ltcrrg,  ::  otter'd  cmidltlo’:i  supervenes,  resemhling  aloo-  | 

record  where  mcalerate  dos^  » gpilp’  M 
proved  fatal,  and  many  wmere  Jj^^s 

rS  ^t‘:h's:lsTy;,lr"^r:i\ig  from  sbl,  doses  can  only  he 

explained  by  idiosyncrasy.  „olsonim^  from  cocaine  have  occurred 

Cocaine.— Very  many  cases  of  poisoni  centurv.  The  drug 

since  it  was  introduced  in  the  lattei  P‘^^  | ^ coniunctiva, 

is  chiefly  used  H-  ^rJig  being 

and  mucous  membranes,  and  the  - 1 • , comparatively  small 

very  variable,  cases  of  poisoning  have  followed  coinpa 
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doses  Thus  Wood  quotes  a case  of  death  occurring  forty  seconds  after 
the  hypodermic  injection  of  twelve  drops  of  a 4 per  cent,  solution  in  a 
mrl  of  Seven  years,  and  another,  where  death  is  said  to  have  followed  the 
application  of  a 5 per  cent,  solution  to  the  gum ; and  he  wisely  concludes 
tliat  not  more  than  f grain  should  be  used  locally,  either  hypodermically 
or\ipon  the  mucous  membranes  or  the  conjunctiva. 

The  early  symptoms  of  poisoning  are  great  restlessness  and  nervous 
excitement  with  occasionally  a sense  of  well-being,  but  more  often  than 
not  this  is ’absent.  The  pulse-rate  is  raised,  as  is  also  the  respiration, 
and  frequently  muscular  twitchings  occur  and  some  numtaess  over  the 
whole  body  is  felt.  There  may  be  nausea  and  vomiting.  1 he  pupils  are 

dilated.  Such  are  the  results  of  slight  poisoning,  such  as  may,  m sus- 
ceptible individuals,  follow  very  small  doses  of  the  drug. 

The  cocaine  habit  is  perhaps  the  most  easily  acquired  of  any,  and  it 
is  well,  if  the  drug  is  prescribed  for  use  in  hay  asthma  and  the  like,  to 
append  Ne  repetahir  to  the  prescription.  ^ 

DigitaUs.— Foxglove  is  chiefly  used  therapeutically  when  a fairly 
healthy  heart  muscle  is  unable,  from  some  handicap,  to  peiform  its 
work  properly,  and  as  a result  threatens  to  fail.  It  is  the  most  power- 
ful weapon  at  our  command  in  dealing  with  heart  troubles,  and,  when 
wisely  used,  often  saves  life.  There  are,  however,  many  contraindications 
to  its  use,  and  when  these  are  ignored,  the  drug  may  do  great  harm 
with  this  aspect  of  the  subject,  however,  we  are  not  here  concerned. 
Digitalis  is  irritating  locally,  and  hence  tends  in  many  instances  to  cause 
nausea  and  vomiting,  especially  when  given  on  an  empty  stomach.  On 
this  account  it  has  often  to  be  dispensed  with,  or  liquids  given  only  hypoder- 
mically. The  drug  is  cumulative,  and  in  a case  of,  say,  mitral  regurgita- 
tion, where  at  first  the  failing  compensation  has  been  successfully 
met  by  its  use,  a stage  may  be  reached  when  the  improved  pulse  becomes 
suddenly  fast  and  perhaps  irregular,  the  increased  urine  gives  place  to  a 
scanty  flow,  and  vomiting  may  set  in.  Here  the  patient  has  entered  the 
region  of  toxic  action  of  the  drug.  Sometimes  such  poisoning  sets  in 
suddenly,  more  especially  after  ascites  has  been  relieved  by  tapping, 
and  is  probably  due  to  the  sudden  absorption  into  the  circulation  of  a 
quantity  of  the  drug  which  has  been  accumulating  in  more  neutral  parts 
of  the  system. 

When  a patient  is  taking  digitalis  in  full  doses,  he  should  be  kept  hori- 
zontal, as  syncope  is  apt  to  occur  upon  his  suddenly  assuming  the  erect 
posture. 

The  strength  of  digitalis  preparations  varies  greatly,  and  this  fact  may 
account  for  many  cases  where  we  fail  to  get  the  expected  good  effects  of  the 
drug. 

The  cligitaline  preparations  of  commerce  vary  much  in  composition, 
some  being  almost  inert,  while  others  are  very  toxic.  Very  often  con- 
siderable pain  is  produced  locally  by  their  use  hypodermically,  and  even 
abscess  formation  has  occurred. 

Children  do  not  stand  digitalis  well,  as  a rule,  and  are  apt  to  show  an 
irregular  pulse  under  its  use. 
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Ergot. — Many  cases  of  serious  and  even  fatal  poisoning  have  occurred 
from  die  use  of  ergot.  The  symptoms  of  a toxic  dose  are  mainly  apparent 
as  gangrene  of  the  extremities  and  disturbances  of  the  cential  ”t'ivou.'> 
svsk'in  Usually  it  takes  an  enormous  dose  to  produce  such  re.sults,  but 
occasionally  small  ones  will  so  act  in  persons  possessing  an  idiosyncrasy 

111  1 tgaM  mentions  a case  in  which  a dram  of  the  fluid  ex- 

extremities; and  gangrene  of  small  areas,  such  as  the  toes,  may  occasion 

«.e,  as  to  be 

would  suffer  from  ergot  poisoning,  due  to  the  contamination  o irea  y 
the  ersot  fungus.  Gangrene  of  the  extremities,  generally  superficial  an 

aCsfm.ltli  to  the  iin,  would  occur.  0™^  ^us 
1 m UiTiK  tinfl  even  deep  structures,  such  as  the  eye,  uieru  , 

rtomach.  . At  other  times,  or  along “S' and 

predominate,  such  as  drowsmess.  headache  cramp  rf  the 

even  convulsions.  Such  epidemics  are  now  a thing  ot  the  past,  exc  p 

^ASuirh  it  is  tare  nowadays  to  have  toxie  symptoms  from  the  use  ol 

^ il  isSll T emember^^^  very  frequently  a supposed  unusual 
ergot.  It  is  we  a time,  perhaps, 

SS:  L“d!'as'''when  ^postpartum  — 

SoShS'the"^^^  STCbeeome  inert  from  some  cause, 

such  as  —'When  iodine  is  applied  externally,  usually 

in  the  tern  of  the  tincture;  it  P-f  “J,  f “i‘nraod» 
or  less  irritation,  and,  on  account  “.[SlsceS  of 'differ- 

in  medicine  as  a counteiiriitant.  _ m^nv  not  being  able  to  stand 
ent  individuals  to  the  drug  is  very  ^ ^ .„gle  Lasion,  while 

the  local  application  o the  tincture  ^ 

others  may  permit  of  the  P ,,  f from  the  external  use 

out  complaining.  An  eruption  frequently  occurs  t 

of  iodine,  generally  of  an  7*ema  ou^o  ve.m  ^ 

ing  that  this  is  at  least  partially  “ ““  “ jpe  eruption  is  often  not 
effect  ot  the  drug  on  the  skin  is  and  ot  the 

limited  to  the  area  “UPP  ’j'!l,i,en'i’odine  or  the  iodides  are  given 

same  nature  as  that  often  produce  tg,.„aliv  theyare  not  absorlied. 

nternally.  When  the  iodides  are  apphed^^^^^^^^^  iodides  taken 

There  is  a marked  and  very  0°™™  ^ } amounts  without 

internally,  some  people  beuigabk  to  t.  ,„3_ 

trouble,  while  others  are  Individuals  to  set  up 

repeated  a few  times,  is  a sufficient  ^ opinion  as  to  whether 

.symptoms  of  iodism.  There  is  m.ich  d,  le  ence  of  opni 
iodide  symptoms  are  more  apt  to  be  set  up  by  laige  y 
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I but,  in  the  writer’s  experience,  the  amount  of  iodism  bears  little  or  no  re- 
lation' to  the  amount  of  iodides  given.  It  is  very  rare  to  see  one  dram 

iof  iodide  of  potassium  taken  tlirice  daily  give  rise  to  symptoms,  unless  it 
be  some  disturbance  of  the  stomach.  Such  large  doses  of  the  di'ug,  of 
course,  are  practically  only  given  in  tertiary  syphilis,  and  many  believe 
that  absence  of  symptoms  in  large  doses  is  a therapeutic  sign  of  this  dis- 
I ease. 

] Symptoms. — The  first  thing  usually  noticed  by  a person  who  is  begin- 

ning to  feel  the  effects  of  iodism  is  a metallic  taste  in  the  mouth,  especially 
in  the  mornings,  followed  soon  by  coryza,  with  great  congestion  of  the 
1 eyes,  and  occasionally  by  bronchitis.  The  stomach  is  apt  to  be  disturbed, 

® with  loss  of  appetite,  nausea,  and  even  vomiting,  and  often  there  is  con- 

siderable epigastric  pain. 

Eruptions  of  the  sldn  are  frequent,  and  may  take  the  most  diverse 

I forms, — pustular  or  papulo-pustular,  acneiform  spots  being  the  most 

common;  or  erythema,  or  urticaria,  with  considerable  oedema.  Rarely 
I one  sees  petechise,  and  these  may  be  very  wide-spread.  Such  a case 
came  under  my  notice  some  time  ago  when  grains  of  potassium 
iodide  given  three  times  daily  soon  gave  rise  to  a most  marked  petech- 
ial eruption.  Other  symptoms  may  occur,  such  as  a fast  heart,  with 
tremor,  suggestive  of  thyroidism  (and  possibly  due  to  stimulation  of  the 
thyroid  gland),  and  such  are  specially  apt  to  be  seen  when  the  patient 
I is  suffering  from  an  already  overactive  thyroid  gland.  Edema  of  the 
glottis  has  occurred,  and  probably  has  been  ingrafted  upon  an  inflam- 
matory condition  there.  In  one  case,  where  this  proved  fatal,  small 
ulcerations  were  found  in  the  larynx,  as  well  as  the  fatal  oedema.  Some 

ihave  attributed  the  occurrence  of  iodism  to  the  presence  of  iodates  in  the 
iodides,  but  it  has  been  abundantly  proved  that  it  occurs  from  the  pure 
iodides.  Probably  the  effects  are  chiefly  due  to  the  setting  free  of  iodine, 

!but  something  more  than  this  would  seem  to  be  necessary  when  marked 
local  symptoms  occur,  such  as  petechise,  from  minute  doses. 

Iodoform. — When  this  drug  was  extensively  used  in  surgical  practice, 

I many  cases  of  poisoning  occurred.  In  wounds  some  of  the  iodoform 
decomposes,  and  the  free  iodine  unites  with  the  alkali  of  the  fluids  to 
form  iodides,  which  may  in  turn  produce  symptoms  of  iodism,  but  most 
of  the  troubles  which  have  arisen  through  the  use  of  iodoform  have  been 
due  to  the  unchanged  drug.  In  the  first  place,  the  smell  of  the  material 
is  most  objectionable  to  many  people,  both  for  itself  and  on  accoiint  of 
its  suggestion  of  disease.  The  characteristic  s}mptoms  that  may  occur 
from  the  use  of  iodoform  are  nervous  ones,  the  patient  becoming  anxious 
I and  depressed,  and  soon  delirious  and  even  maniacal.  Giddiness  and 
J headache  are  common.  The  pulse  is  hastened  and  there  may  be  fever, 

B and  in  fatal  cases  collapse  sets  in.  There  may  be  a marked  erythema. 

-•  Such  toxic  symptoms  have  occurred  much  more  commonly  in  adults 

iJ  than  in  children,  and  the  aged  seem  specially  prone  to  suffer.  Lewin 

^ states  that  females  are  especially  prone  to  show  symptoms  of  toxemia. 

Nearly  all  toxic  cases  have  occurred  from  the  use  of  the  drug  in  wounds, 
* abscess  cavities,  etc.,  but  a few  examples  have  been  recorded  from  the 
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Internal  use  otUu,  ronredy.  Onog,™- 1-  ‘ CdT"“^  -™’" 

toms,  as  in  a case  commonly  used  of  tonics,  and  when  an 

Iron— This  is  one  of  the  ^ present  to  too  small  an  extent, 

examination  of  the  blood  shows  c color-index,  it  is  one  of  the 

especially  when  this  want  is  s io^  ^^y  frequently  abused,_the 

most  valuable  of  diugs.  and  in  such  instances  is  specially 

drug  being  given  when  not  requiied, 

apt  to  produce  by  iron,  and  want  of  appetite,  nausea, 

The  digestion  may  be  ^^'sturbed  by  specially  the  case  where 

and  even  vomiting  may  bapt  to  be  induced,  and 

it  is  given  upon  an  empty  stomach.  ? ipUde  of  iron.  ^ 

the  stools  are  blackened  ro  UQ^ne  by  the  digestive  tract  than  are  the 
a rule,  the  ferrous  salts  are  bette  , ^ from  the  formation 

ferric  ones.  The  teeth  tend  to  be  blue  d y formation  of  sul- 

of  the  sulphide.  It  is  t frordecomposition  of  food 

phuretted  hydrogen,  either  fro  administration  of  iron  some- 

Ltween  the  teeth.  1“"“  say  that  they  cannot  take  the 

times,  and  there  are  ® | ^ headaches  arise  from  digestive  dis- 

drug  in  any  form.  Probably  t , ff  the  bowels  are  kept 

turbances,  and  they  are  not  ^ It  b a popular  belief  that 

common,  and 

nsuXr7srfrLi°:pS^ 

system  from  food,  oi  in  the  exists  in  certain  people,  as  vhen 

Susceptibility  to  the  poison  un  danger,  but  only  a few  suffer, 

all  in  a trade  are  equally  expo  ed  to  the  da^„  ^ 

Women  and  children  are  specia  p , predispose  to  the  poison, 

condition  of  the  general  health  ^eenis  g ^^ger  again. 

When  an  individual  has  once  been  a • ^ therapeutic  use  of  lead. 

Only  rarely  is  poisoning  V acetate.  Baker,  quoted 

but  it  has  occurred  from  tbe jevy^  i^e  i ^ bi  of  the 

by  I.ewin,  noted  it  in  the  ca  _ occurred  loss  of  appeti  , 

aLtate  night  and  morning  for  ’ i jg  of  three  weeks’ duration. 

pain  in  the  drug  may  be  “bsorW 

There  seems  to  be  much  e poisonous  results.  Edvarci 

corneal  tissue.  , symptoms  are  loss  of  “PPC‘j;j> 

When  poisoning  occurs  the  ^ and  f 

with  nausea  and  even  ''?>'Vb"S'  , 7„,inal  walls.  A bine  line  on 

:,ith  rigidity  and  constrictipn  » in  chro>«  cases. 

the  gums,  where  they  ]Oi  . due  to  breaking 

MarU  anemia  is  an  early  symptom,  and 
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of  the  red  blood-cells,  which  may  even  lead  to  jaundice.  These  cells 
often  show  characteristic  granules,  staining  with  basophilic  dyes.  Par- 
alysis due  probably  to  neuritis,  is  a common  symptom,  and  is  chiefly 
limited  to  the  extensor  muscles  of  the  hand— hence  the  characteristic 
wrist-drop  It  may  be  accompanied  by  numbness  and  tingling  and  vio- 
lent neuralgic  pains.  The  paralysis,  however,  may  be  much  more  widely- 
extended  than  this,  and  J.  J.  Putnam  points  out  that  in  children  the  legs 
and  feet  are  commonlv  affected.  Various  cerebral  symptoms  may  occur, 
such  as  severe  headache,  epilepsy,  and  even  delirium,  and  such  biain 
involvements  are  specially  apt  to  occur  in  alcoholics. 

The  effects  of  lead  on  the  circulation  are  marked,  and  take  the  form 
symptomaticallv  of  high  blood-pressure.  Arteriosclerosis  is  produced 
and  frequently' granular  contracted  kidney.  There  is  a close  relation 
between  lead-poisoning  and  gout,  the  former  seeming  to  strongly  predis- 
pose to  the  other. 

The  diagnosis  of  chronic  lead-poisoning  is,  as  a rule,  easy,  but  the 
condition  may  occur  in  such  a variety  of  forms  that  sometimes  it  is  very 
difficult  to  recognize  and  is  often  overlooked.  H.  A.  Hare  makes  the 
good  practical  suggestion  that  the  occurrence  of  rare  and  anomalous 
symptoms  in  a given  case  should  at  once  bring  to  the  physician  s mind  the 
possibility  of  syphilis  or  lead-poisoning. 

Treatment— The  treatment  of  these  cases  may  come^  under  three 
headings:  (1)  To  prevent  the  further  ingestion  of  the  poison;  (2)  the 
getting  rid  of  the  poison  that  has  already  been  taken;  (3)  the  treatment  of 
symptoms. 

It  is  important  to  tell  the  sufferers  from  lead-poisoning  that,  having 
once  had  the  trouble,  they  are  much  more  prone  to  be  again  affected, 
and  hence  should  take  more  than  ordinary  care  in  their  occupations  that 
they  may  avoid  such  a possibility.  Great  cleanliness  and  the  avoidance 
of  dust  containing  the  poison  are  important.  A drink  containing  sul- 
phuric acid  is  often  used,  and  is  no  doubt  useful,  as  it  will  tend  to  make 
any  lead  occur  as  the  sulphate  instead  of  the  more  poisonous  carbonate. 

As  regards  the  getting  rid  of  the  poison  in  the  system,  iodides  are 
usually  given,  and  seem  to  have  the  support  of  much  empirical  experience, 
but  experiments  would  appear  to  show  that  they  are  no  more  valuable 
than  are  the  bromides  or  chlorides  of  potassium. 

Purgatives,  such  as  castor  oil,  guarded  with  opium,  are  useful  in 
relieving  the  colic  and  possibly  getting  rid  of  any  of  the  poison  that  may 
still  be  in  the  alimentary  tract. 

In  paralysis,  massage  and  stimulation  of  the  affected  muscles  with 
the  faradic,  or,  in  its  failure,  with  galvanism,  is  most  useful.  Internally 
strychnine  is  usually — and  with  good  reason — given.  Into  the  detailed 
treatment  of  chronic  lead-poisoning,  however,  it  is  beyond  our  province  to 
enter. 

Mercury. — Mercury  is  a powerful  poison,  to  which  there  is  much 
idiosyncrasy,  and,  as  it  is  used  very  freely,  both  in  medical  and  surgical 
practice,  it  is  not  surprising  that  many  cases  occur  which  show  more 
or  less  degrees  of  poisoning  under  its  use. 
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When  used  externally,  as 

considerable  irritation  of  inunction.  In  .some 

and  this  may  spread  far  i)reparation  that  produces 

people  It  is  only  ^ they  soon  appear,  and  may  be 

these  fever,  headache,  and  gastric  disturbance, 

accompanied  by  considerai  , treated  or  may  spread  widely. 

The  eruption  may  be  limited  to  the  p^  rt  treatc  i^. 

If  eczematous,  there  may  )e  pus- or  ^ mercury,  taken  internally, 

sequent  desquamaUon.  Many  ^leve 

can  produce  similar  eruptio  , _ 7 ™ ^ an  acute  eczema 

a woman  who,  on  several  on  each  oceasion. 

of  the  face  and  axilliB,  following  ^ fe„  days. 

to  her  taking  2 grains  of  gray  P°«  “ 7 mediJnal  doses,  it  sometimes 

W'hen  mercury  is  taken  intern  _ y untoward  effect 

produces  sy“Pf“y“k8“®"q/t°'X-nfss  Md  sponginess  of  the  gums 
noticed  is  usually  salivation,  with  mercury  was  deliberately 

and  a fetid  breath.  In  the  <lays.  whe^ 

pushed,  in  the  treatment  o ” ‘ sometimes  occurred.  Loss 

STppIto,  rmidng,  anddChcea  are  frequent,  and  not  rarely  albumin- 

occurrence  of  choreic  discoloration  of 

to  anv  exposure  to  mercury.  ^ j’aoncp  mav  aopear.  Blindness, 

the  skin,  resembling  that  of  Addison  s i ’ j Pf  and  anesthesia, 
deafness,  sensory  distmbances  such  as 
may  develop,  and  localized  wasting  of  muscles,  g p 

may  assert  itself”  (H.  A.  Hare).  , £ £pg  drug,  internally. 

All  such  general  symptoms  by  inhalation, 

externally,  or  by  injection  should  at  once  suggest  the 

The  earliest  symptoms  of  mercu  , as  one  of  chlorate 

suspension  of  the  drug,  the  use  ^£  j^^^de  of  potassium, 

of  potash,  and  probably  the  j elimination  of  the  poison, 

which  drug  is  believed  by  many  to  as  ^ symptoms  that  may  have 

The  vomiting,  eczema,  and  oU  ben  the  condition  is 

occurred  will  eall  for  is  quickly  successful. 

"7,t  ™™i,  -.1  «■'  "7" 

are  adults,  and  this  is  true  as  lega  blood-poisoning  from 

however,  whether  they  do  not  su  _ - ^ osidon  of  false  security  by  the 
the  drug,  and  one  must  not  be  led  into  a posiiio 

absence  of  symptoms  of  stomatitis.  . £ ipe  various  nitrites  is 

The  Nitrites.— The  most  ^7^*^  £ depending  upon  the  sta- 

vasodilatation,  but  this  varies  in  '"''y ' ^ ,L  preparations 

bility  or  instability  of  the  X”"!  ti 
ingested.  In  some  people  the  inhalation  ot  .1 
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I amyl  will  produce  very  marked  flushing,  with  a throbbing  headache,  ver- 

} tio-o  and  embarrassment  of  the  respiration  and  threatened  collapse. 

J dll  the  other  hand,  many  persons  can  stand  such  a dose  with  very  little 

I effect  beyond  some  flushing  of  the  face  and  hastening  of  the  pulse.  Visual 

? effects  are  not  uncommon,  subjective  sensations  of  light,  usually  yellow 

f light,  being  noticed.  , 

All  the  nitrites  act  much  in  the  same  way,  the  effects  being  only 
jj  different  in  their  speed  of  appearance  and  in  their  duration.  Wood 

^ mentions  a case  where  one  minim  of  the  spirit  of  glyceryl  nitrate  (nitro- 

j glycerin)  caused  insensibility,  and  another  where  this  was  complete  uncon- 

^ sciousness,  with  absence  of  the  pulse  at  the  wrist,  after  2 minims  of  the 

4 same  preparation.  Such  effects  are  entirely  unusual,  as  generally  such 

B doses  may  be  given  without  untoward  effects. 

1 It  is  important  to  remember  that  the  nitrites  are  very  prone  to 
depreciate,  becoming  oxidized,  and  thus  tend  to  become  inert.  As 
already  mentioned,  the  sweet  spirit  of  nitre  on  the  market  is  not  un- 
commonly quite  inert,  and  sodium  nitrite  is  very  apt  to  become 
so  too. 

Opium  and  Morphia. — ^This  extremely  important  drug  has  probably 
yielded  more  examples  of  idiosyncrasy  than  has  any  other,  and  medical 
literature  is  permeated  with  cases  in  which  marvellously  small  doses 
had  produced  toxic  effects.  So  much  is  this  the  case  that  one  is  tempted, 
while  fully  admitting  that  marked  cases  of  hypersusceptibility  do  occur, 
to  doubt  many  of  the  cases  published;  for  example,  Lewin  quotes  differ- 
ent cases  where  fatal  effects  followed  \ minim  of  laudanum  and  of 
a grain  of  opium. 

The  susceptibility  to  opium  varies  with  the  age  and  sex  of  the  indi- 
viduals to  whom  it  is  administered,  children  and  females  being  more 
easily  affected  by  it  than  are  adult  males,  and  it  is  very  prone  to  cause 
t trouble  in  certain  diseases.  On  the  other  hand,  the  continued  use  soon 

3 leads  to  a marked  tolerance,  and  in  the  East  whole  peoples  are  opium- 

eaters,  taking  enough  to  kill  the  average  individual,  without  showing  the 
least  intoxication. 

Symptoms. — ^Wlien  one  considers  the  markedly  different  way  in  which 
different  lower  animals  react  to  opium,  it  seems  to  at  least  partially  ex- 
I plain  why  the  human  subject  shows  so  much  variation  in  the  way  it 
behaves  toward  the  drug.  In  dogs,  for  example,  opium  produces,  as  a 
rule,  purging;  in  cats  it  is  apt  to  cause  convulsions;  in  most  animals,  as 
in  man,  the  pupil  contracts  under  its  action,  but  in  birds  it  remains  un- 
affected, and  in  animals  in  which  morphine  causes  movements  and 
excitement,  the  pupil  widely  dilates. 

One  frequently  sees  symptoms  of  slight  poisoning  produced  by  doses 
which,  in  most  individuals,  would  be  simply  therapeutic.  Anorexia, 
nausea,  vomiting,  and  constipation  are  very  common  results  of  opium. 
Mental  excitement  and  headache,  followed  by  stupor,  may  occur,  and 
deep  sleep  may  set  in,  from  which  the  patient  is  aroused  only  with 
difficulty.  The  pupil  is  contracted.  All  these  symptoms  have,  in  my 
experience,  arisen  from  ^ grain  of  morphia  given  hypodermically. 
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In  certain  cases  abnormal 

tions  appear,  chiefly  of  the  roseo  a yi  ’ maybe  out  of  all  pro- 

spiration.  Occasionally  the  nausea  an ^ may 

portion  to  the  other  symptoms,  ® ^ S partial  changing 

^rhis,  as  already  menUoned,  may  P^y  ^ ,Lr  apart  from 

of  morphine  into  apomorphn  ’ ^ the  administration  of 

this.  One  now  and  then  sees  _du 

opium,  here  the  drug  acting  as  i In  cats,  and  in 

marked  mental  excitement  sets  , ] patient  may  appear  to 

some  the  spinal  stimulation  is  so  normally  in  frogs, 

suffer  from  strychnine  infant,  it  is  im- 

As  regards  tl- -- Lceptible  to  the 
portant  to  remember  that  w 1 y ^ ^ in  acute  conditions, 

k‘*r:ci 

phorus  are  not  at  all  been  followed  by  very  unpleasant 

as  small  a single  dose  as  w ?™"  “f  tenesmus,  and  in  rare  cases 
results,  such  as  ‘is “ e^y  persistent.  Chamot 

jaundice.  The  1*  ,^en^  Ted  froh  sucking  the  heads  of  two 
mentions  a case  where  a Lewin,  that  symptolM  are 

matches.  It  would  ® is  „iven  in  pill  form  or  m oil, 

sp«ially  apt  in  contact  with  the  mucous 

Pilocarpine.-This  powerful  ^rug  Serious  and  depressing 

be  used  with  caution,  as  is  p ^^^Qggasionally  even  when  admm- 
symptoms  if  used  in  too  ^’’g  Profuse  sweating  is  what  is  expected, 
istered  in  therapeutic  amounts.  f q ^in^nally  the  stomach  is 

but  this  may  excessive  in 

disturbed,  even  when  the  d g ^ and  sjmiptoms  of  collapse. 

tion  may  be  depressed,  with  low  bloop  tendency  to  the  occurrence 

But  whit  chiefly  constitutes  a da-g  Isph^ocilinay  result.  Such 

of  pulmonary  edema-so  much  so  be  used 

untoward  effects  of  the  nitrate  by  the  mout  p or 

in  small  therapeutic  doses,  say  iii  g amount  will  produce  nothing 

half  that  amount  hypodermica  y.^  repeated  two  or 

naore  than  a gentle  ac  | ^^est  says  that  it  is  a most  \a  ua 

three  times  m the  day._  Sa  ^ ppiy  agree. 

“iitt'-  k5t=:  ""  “ 'T  1 

promptly  when  any  untoward  cl  ecte  occ  ^ „3,a 

PoUium  ,il,&  other  inflammations  o 

Internally  in  practice  chjefly  > P'  ^.b^ro  it  was  hoped  Out 

the  throat  and  mouth,  and  also 


QUININE 


129 


d the  drug  would  help  to  oxidize  the  blood,  but  such  an  effect  has  been 
c most  conclusively  shown  not  to  be  possible. 

: For  many  years  the  drug  was  supposed  to  be  innocuous,  until,  indeed, 

3 Jacobi,  in  1879,  published  a long  list  of  cases  in  which  serious  or  fatal 
i results  had  followed  its  use.  Since  then  it  has  been  fully  recognized  as  an 
{ edged  tool.  There  is  much  idiosyncrasy  toward  the  drug,  some  people 
£ being  able  to  stand  enormous  doses  without  showing  any  symptoms, 
\ while  in  others,  especially  where  the  kidneys  are  diseased,  serious  symp- 
II  toms  have  been  set  up  by  so-called  therapeutic  doses,  and  so  small  an 
c amount  as  15  grains  has  proved  fatal  in  a child  (Cushny).  The  same 
ij  idiosyncrasy  is  seen  in  animals — <3ertain  species,  as  the  rabbit,  being  able 
< to  stand  almost  any  dose,  while  others,  such  as  the  dog,  are  easily  pois- 
I)  oned,  and  that,  too,  with  the  same  symptoms  as  occur  in  man.  The  brunt 
! of  the  attack  seems  to  be  borne  by  the  blood,  which  becomes  markedly 
i changed,  both  by  hemolysis  and  also  by  the  changing  of  the  hemoglobin 
li  into  methemoglobin  and  also  hematin.  These  decomposition  products 
a appear  in  the  urine,  and  cause  this  to  become  dark  and  even  black  in 
I color.  The  urinary  flow  may  become  very  scanty  and  even  suppressed, 
chiefly  due  to  the  mechanical  plugging  of  the  uriniferous  ducts  with  the 
decomposition  debris.  Vomiting  and  diarrhoea  are  common,  and  jaun- 
dice may  appear,  and  the  patient  suffers  from  uremia,  and  also  from  the 

i direct  action  of  the  drug  upon  the  central  nervous  system.  An  erythe- 
matous rash  may  appear.  Normally  nearly  a 100  per  cent,  of  the  drug 
appears  in  the  urine,  only  traces  being  discoverable  in  the  saliva  and  other 
secretions.  In  the  light  of  this  fact,  it  would  seem  far  from  wise  to  give 
potassium  chlorate  freely  by  the  stomach  in  order  that  it  may  be  secreted 
in  the  saliva.  Far  better  and  free  from  risk  is  it  to  use  the  drug  either 
as  a gargle  or  mouth-wash  for  its  local  effect. 

Quinine.— Many  people  show  a peculiar  susceptibility  to  quinine, 
either  in  the  direction  of  more  easily  exhibiting  its  toxic  effects,  or  else 
m showing  some  quite  abnormal  symptoms.'  This  susceptibility  has 
been  said  to  be  hereditary,  and  to  run  in  families.  Of  this  there  seems 
to  be  much  doubt.  When  quinine  is  used  in  large  doses  it  is  usually 
or  malaria,  and,  when  given  in  this  disease,  it  may  not  produce  any 
toiac  symptoms,  although,  if  given  in  the  same  amount  and  to  the  same 
individual  at  a time  when  he  is  not  under  the  malarial  infection,  it  may 
act  very  markedly.  It  would  seem  as  if  the  malarial  poison  and  the 
I rug  tended  to  neutralize  one  another.  Similar  observations  have  been 
% ma  e in  the  case  of  mercury  and  syphilis.  Cases  of  serious  poisoning 
i from  large  doses  of  quinine  are  exceedingly  rare,  but  a few  have  been 
P published.  Roberts  mentions  the  case  of  a girl  who  recovered  after  tak- 
; mg  5 drams  of  the  drug.  She  suffered  from  deep  coma,  shallow  breath- 
. mg,  slow  pulse,  and  absolute  deafness  and  blindness.  It  has  been 
stated  that  enough  quinine  may  be  eliminated  in  the  milk  to  produce  death 
I ot  the  infant,  but  this  is  very  doubtful. 

In  people  who  have  an  idiosyncrasy  for  quinine  small  doses  may 
; marked  ringing  in  the  ears  and  deafness,  which  may  be  very  per- 

is en  . ota  blindness  is  not  uncommon,  and  is  accompanied  by  a 
VoL.  1—9  ^ *' 
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the  untoward  effects  of  drugs 


. 1 of  the  retinal  vessels,  and 

are  set  up.  These  are  «'>“!')' occur.  1 know  of  a 
not  uncommon,  and  purpuiic  sp  • eruption,  chiefly  on  the 

woman  who  always  suffers  from  an  irr^ta  ) e ® y>^oy>\q 

face,  even  ate  as  small  a dose 

who  work  with  cinchona  bark  sutt  g 2 grains 

according  to  Lander  l^-^m^e^an  it^^^^  , . 

repeated  once  produces  m himseh  a moderate  doses  of 

^ Gastro-intestmal  catarrh  is  not  y Irritation  of  the 

quinine,  and  may  produce  vommng  albuminuria  may  be  in- 

urinary  tract  is  a a Lrked  hematuria  may  occur, 

duced,  and  after  const  . , ,-  effect  upon  the  uterine  muscle,  and 

Quinine  seems  to  have  a sUnaula^  ,^bor.  Some  hold 

Lin/pre."-y,  as  there  seems  to 

be  some  risk  of  its  Producing  ^ i^kly  disappear  upon  the  sus- 

The  untoward  effe^s  of  qu  q J preparations  of  it  has 

pension  of  the  drug, 

already  been  referred  to  ine  aiug 

the  form  of  powder  or  solutiom^  acid  and 

Coiipvlic  Acid  and  the  Salicylates,  x as  much  difference 

its  "y  trequently  P"  T rSe 
in  the  susceptibility  eTn  any  pl^^ 

large  doses  the  drug  will  ^ of  the  circulation,  noth  delirium 

nnn«!lst  in  gastric  disturbance,  p P'xcessive  perspiration,  and 

“ThaUuUions  ,':;Xlum!'»:y  occf.  with  resulting 

Sin,Lsts,  “rin  ini" 

:f resrsyS;^ s^owever,  may  -ut  from 

figPt,  usuahy  yefl-  on  g- " tneflumitly  produ-  nausea^^^^^^ 

“ri^^next^o 

Seatly  lessened,  according  to  Lees,  oy  ^ ^ v tli  this. 

as  a means  of  "ii'ng  ^P  ominon  from  its  use  m tl'«nP™  ,,  .liiis 
Frt“lVrnCT;  alwaysf  after  ordinary  doses  of,  say, 
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in  the  adult,  colored  yellow,  and  tends  to  turn  red  upon  the  addition  of 
an  alkali.  Very  frequently  disturbances  of  vision  occur,  objects  at  first 
appearing  of  a blue  color,  changing  to  yellow  very  soon.  Occasionally 
hallucinations  of  vision  occur,  in  which  the  subjective  objects  are  of  the 
corresponding  colors.  In  rare  instances  disturbances  of  taste  and  smell 
are  complained  of.  As  a rule,  most  of  the  drug  passes  through  the  ali- 
mentary  tract  unabsorbed,  but  under  certain  little  understood  conditions 
more  than  usual  of  it  is  absorbed,  and  it  is  then  that  the  untoward  effects 
■j  occur.  Retention  of  urine  has  been  noted  after  the  taking  of  the  drug. 
^ When  it  is  experimentally  introduced  directly  into  the  blood,  santonin 
is  a violent  poison,  Idlling  by  its  action  on  the  central  nervous  system, 
with  the  production  of  convulsions  and  final  asphyxia,  and,  in  rare 
instances,  such  a result  has  followed  the  use  of  it  by  the  mouth,  and 
has  evidently  been  due  to  an  unusual  degree  of  absorption.  In  one 
case,  reported  by  Grimm,  2 grains  produced  convulsions  and  sudden 
death.  The  administration  of  santonin  should  always  be  succeeded 
by  a purgative,  in  order  to  remove  both  the  round  worms  and  the  drug. 

Silver. — ^The  only  untoward  effect  of  silver  that  need  be  mentioned 
is  the  production  of  argyria.  This  is  due  to  a deposit  of  the  metal,  or 
more  probably  an  organic  salt,  in  the  tissues,  and  it  occurs  after  the  pro- 
longed use  of  the  drug.  When  this  distressing  condition  occurs,  it  is 
practically  permanent,  although  the  administration  of  iodide  of  potas- 
sium is  said  to  slightly  lessen  it. 

is  rarely  seen  nowadays.  In  order  to  avoid  the  possibility 
of  its  occurrence,  silver  should  not  be  given  continuously  for  more  than 
two  months,  and  the  total  quantity  in  that  time  must  not  exceed  one 
ounce. 

Strychnine.— Cases  of  idiosyncrasy  to  strychnine  are  not  common, 
and  this  in  spite  of  the  fact  that  it  is  so  largely  used.  Cases,  however, 
have  been  reported  where  a scarlatiform  rash  has  occurred  from  its  use. 
Children  seem  to  be  specially  susceptible  t6  the  influence  of  the  drug, 
and  Christison  cited  the  case  of  a child  of  three  who  had  been  killed 
m four  hours  by  iV  of  a grain.  It  has  often  seemed  to  me  that  the 
hypotonic  condition  that  occurs  in  some  cases  of  profound  typhoid 
toxemia  has  been  made  worse  by  the  therapeutic  use  of  the  drug. 

Sulphones.  The  two  members  of  this  group  most  used  in  practice 
are  sulphmal  and  trional.  They  act  much  in  the  same  way— as  hyp- 
I notics.  bulphonal  is  most  often  followed  by  undesired  effects.  A single 
: aose  of  either  has  proved  fatal  in  people  predisposed  to  them;  thus, 

1 etitt  records  the  death  of  a woman  from  one  dose  of  2 grams  of  sulphonal, 
ut,  on  the  other  hand,  enormous  amounts  have  been  taken  without 
P serious  symptoms  resulting.  The  most  common  untoward  results  that 
; follow  occur  from  the  long  use  of  therapeutic  doses.  After  an  individual 
as  :>een  taking  a sulphone,  especially  sulphonal,  for  some  time,  quite 
I suddenly,  perhaps,  he  may  suffer  from  poisoning.  The  first  thing  noticed 
s pro  )a:>y  a pink  discoloration  of  the  urine,  due  to  the  production  of 
ema  oporphyrinuria,  with  lassitude,  gastro-intestinal  symptoms,  weak- 
ness ot  the  extremities,  collapse,  and  perhaps  death.  Various  skin 
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THE  TREATMENT  OF  DISEASE  BY 
NON-MEDIOINAL  MEASURES 


DEFINITION  OF  CLIMATIC  THERAPEUTICS 

By  W.  JARVIS  BARLOW,  A.B.,  M.D. 


Definition  of  Climatic  Therapeutics. — In  its  restricted  and 
perhaps  more  accurate  sense,  climatic  therapeutics  is  the  utilization  or 
application  of  climatic  factors  in  the  treatment  of  the  sick  and  in  the 
prevention  of  disease.  In  the  following  pages,  however,  on  climato- 
therapy  I shall  not  take  this  view  of  the  definition,  because  it  is  well 
recognized  that  many  of  the  factors,  other  than  those  dependent  on 
meteorological  conditions,  must  be  considered  if  one  seeks  advantages 
plus  climatic  treatment.  These  other  elements,  to  be  necessarily  con- 
sidered and  entering  into  a successful  use  of  climate,  may  be  termed 
non-climatic  factors. 

Climatic  Factors. — ^These  are  the  conditions  of  the  atmosphere 
of  a place  that  affect  any  climate,  as  follows: 

1.  Temperature. 

2.  Humidity. 

3.  Atmospheric  pressure. 

4.  Movements  of  winds. 

5.  Purity  of  air. 

amount  of  sunshine,  so  important  in  the  consideration  of  any 
climate,  is  governed  largely  by  the  humidity;  therefore,  in  contemplat- 
ing a change,  or  giving  a patient  climatic  treatment,  the  two  most  im- 
portant  factors  of  the  place  for  your  determination  are  temperature 
and  humidity.  These  conditions  of  the  atmosphere  depend  on  the 
following  influences : 

(1)  Distance  from  the  equator  (latitude). 

(3)  Elevation  above  sea-level  (altitude). 

(3)  Distribution  of  lands  and  water  over  its  surface. 

(4)  Prevailing  winds. 

(5)  Purely  local  influences— nearness  to  mountains;  nature  of  soil; 
vegetation;  cultivation;  population;  smoke,  etc. 

^ Non-climatic  Factors.— Before  a change  of  climate  is  advised, 
in-espective  of  the  diagnosis  made,  non-climatic  factors  must  be  con- 
sidered as  follows: 
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Recognizing  *ese  non-climat  c factors  i ^ 
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^ A coast  climate  which  has  close  proximity  to  high  and  desert  mountain- 
( oils  regions  may  lose  much  of  its  ocean  factors  and  take  on  inland  climatic 
i conditions,  so  that  such  a coast  climate,  in  its  pure  meteorological 
< condition  known  as  enervating,  may  be  so  changed  as  to  become  sed- 
i ative  or  mildly  stimulating.  It  might  prove  most  helpful  to  the  clin- 
) ician  to  make  another  classification : 

(fl)  Enervating  (Florida). 

(b)  Sedative  or  relaxing  (coast  of  California). 

(c)  Stimulating  (mountainous  regions). 

In  what  follows — a discussion  of  these  types,  resorts,  or  the  several 
J diseases — I will  endeavor  to  include  these  terms,  but  it  must  at  the  same 
J time  be  remembered  that  a climate  which  is  tonic  and  stimulating 
!l|  to  one  person  may  be  relaxing  and  sedative  to  another,  and  what  is 
]|  enervating  to  one  may  be  tonic  to  the  other. 

>1  I cannot  do  better  in  describing  the  main  classification  than  by  re- 
peating in  part  the  words  published  a year  ago : 

I.  Ocean  Climates. — Here  temperature,  according  to  latitude, 
varies  less  than  with  inland  climates.  The  general  characteristics 
and  important  properties  of  ocean  climates  are  pure  air  and  freedom 
from  dust  and  pathogenic  organisms;  in  general,  they  are  moist  and 
equable.  The  evenness  of  the  temperature  is  characteristic,  the  differ- 
ence of  the  temperature  between  day  and  night,  for  both  summer  and 
winter,  is  less  than  the  inland  climate,  and  in  southern  latitudes  the 
temperature  is  equable  the  year  round,  modified  more  or  less  by  the 
Gulf  Stream  and  other  strong  ocean  currents. 

The  physiologic  properties  of  the  ocean  climate,  according  to 
Schroeder  and  Blumenfeld  (1904),  show  that  the  heart  action  is  strength- 
ened and  that  the  pulse  is  slowed,  for  the  moist  air  and  air-currents 
cool  the  skin  and  lead  to  the  contraction  of  the  bloodvessels.  This 
in  turn  reflexly  leads  to  increased  heart  action  and  dilatation  of  the 
bloodvessels  of  the  skin,  and,  finally,  to  a cutaneous  hyperemia.  The 
ocean  climates,  in  general,  have  a sedative  and  relaxing  effect  on  the 
nervous  system.  The  mucous  membrane  and  skin  are  more  active. 
The  increased  pressure  leads  to  increased  depth  and  slowing  of  respira- 
tion. The  metabolism  is  considerably  augmented,  and,  on  account  of 
the  respiration,  more  carbon  dioxid  is  thrown  out.  With  this  change  of 
metabolism  comes  an  increase  of  weight  and  an  increase  of  blood-cells 
and  hemoglobin. 

This  important  effect  on  metabolism  is  a matter  of  individuality. 
Many  persons,  sick  or  well,  who  have  made  a change  to  an  ocean  climate, 
I-  with  whom  such  a climate  agrees,  may  show  just  such  results,  while 
b others  vull  not  improve  at  all  in  the  same  climate.  Based  on  this 
h adaptability  of  the  individual  to  particular  climates,  Huggard  (1906), 
f in  discussing  types  of  climate,  states  that  “ the  tonic  or  relaxing  char- 
acter of  a climate  turns  chiefly  on  the  ability  of  the  organism  to  adapt 
itself  to  the  rec[uirements.  Other  things  being  equal,  that  climate  is 
) most  tonic  which  demands  the  greatest  amount  of  tissue  change  that  a 
^ given  organism  can  permanently  yield.”  He  shows  that  a climate  that 
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is  tonic  and  stimulating  to  one  person  may  be  relaxing  and  sedative 
to  another,  and  vice  versa. 

(а)  Sea-voyages. — On  a voyage  with  favorable  weather  conditions 
one  may,  for  a long  period,  experience  the  general  characteristics  of 
the  ocean  climate,  receiving  the  benefit  of  outdoor  life  in  the  purest 
of  air.  On  the  other  hand,  the  weather  conditions  may  be  unfavor- 
able, with  rain  and  high  winds.  In  general,  this  type  of  climatic  treat- 
ment is  only  applicable  in  the  earliest  stages  of  tuberculosis  when 
there  are  no  constitutional  symptoms,  or  for  arrested  cases.  In  both 
instances  the  patient  should  be  proof  against  seasickness,  ihe  objec- 
tions to  ocean  trips  are  that  a sufficiently  long  voyage,  under  unfavorable 
weather  conditions,  may  cause  much  confinement,  and  this,  with  the  poor 
food  too  often  found  on  the  ships  that  go  to  semitropical  and  tropical 
countries,  may  cause  disastrous  effects.  When  a sea  voyage  can  be  made 
in  a sanatorium  ship,  types  of  which  have  been  constructed  on  the  con- 
tinent, then  such  a sea  voyage  may  be  free  from  many  of  the  drawbacks 
which  ordinarily  are  a part  of  these  voyages. 

(б)  Island  Climates.— Tha  climates  of  small  islands  possess  practic- 
ally the  same  characteristics  as  the  ocean  climate,  and,  besides,  persons 
can  be  made  more  comfortable  on  an  island  and  not  suffer  from  seasick- 
ness. The  smaller  islands  are  not  recommended  for  tuberculous  per- 
sons, because  of  the  disadvantage  of  poor  accommodations  and  poor  food 
and  isolation  of  the  patient,  which  too  often  leads  to  nostalgia.  One 
of  the  advantages  of  living  on  an  island  or  on  the  coast  is  that  sea-bath- 
ing is  possible,  but  this  only  applies  to  patients  in  the  arrested  stages 
of  disease,  for  those  with  active  trouble  should  not  bathe  in  the  open 
sea.  Sea-bathing  may  be  stimulating  if  not  indulged  in  excessively. 
The  first  bath  should  be  short— a mere  dip  of  two  pr  _ three  minutes; 
longer  bathing  may  cause  much  depression.  If  the  limit  of  endurance 
has  been  exceeded,  it  will  be  marked  by  a chilly  feeling,  vertigo,  or  nausea. 

The  larger  island,  with  mountainous  districts,  adds  much  to  the 
scenic  effects  and  beauty,  by  presenting  an  elevated  region  m_  close 
proximity  to  the  ocean,  but  the  climate  no  longer  partakes  of  the  island 
character,  but  resembles  more  the  coast  t}^e. 

(c)  Coast  Climates.— n-ie  coast  region  gives  equable  moist  con- 
ditions, and  practically  offers  the  only  ocean  climate  for  selected,  in- 
dividual cases  of  tuberculosis.  The  atmosphere,  most  of  the  time,  is 
cool  and  damp,  often  foggy,  especially  along  the  ^N^stern  coast  of  the 
United  States  and  North  Sea,  Germany.  Places  with  coast  climate  ha^  e 
the  advantage  of  being  accessible,  and  are  often  provided  with  suitable 
resorts  in  which  it  is  agreeable  to  live,  and  where  excellent  accommoda- 
tions may  be  found,  with  occasionally  a sanatorium  for  the  treatment 


of  tuberculosis.  . , • 

Many  coast  climates  may  be  warm  and  moist  during  the  summer 

months,  depending  on  prevailing  winds— the  land  and  sea 
which  make  the  climate  equable.  During  the  day  the  breeze  bkm  s froi 
the  sea  to  the  land,  and  during  the  night  from  the  cool  land  to  the  sea. 
The  physiological  properties  of  the  ocean  climates,  given  above,  apply 
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especially  to  this  type.  The  cases  to  be  sent  to  such  places  should  be 
individualized,  just  as  for  all  other  climates. 

II,  Inland  Climates.— The  temperature  varies  generally,  according 
to  the  season,  the  distance  from  the  ocean,  and  the  proximity  to  the 
mountains,  as  well  as  the  distance  from  the  equator.  As  the  altitude 
increases  the  atmospheric  pressure  decreases,  the  humidity  lessens, 
the  changes  of  temperature  between  day  and  night  increase,  and  the 
sun’s  rays  become  more  intense. 

(fl)  Low  yltowde.— Generally  speaking,  the  climate  in  a low  alti- 
tude is  moist  and  cold  in  winter,  moist  and  hot  in  summer,  the  mean 
temperature  diminishing  with  the  distance  from  the  equator,  being 
more  equable  according  to  the  proximity  of  the  ocean  climate  and  drier 
according  to  the  relative  position  of  the  mountains. 

{h)  Medium  Altitude— The  climate  here  is  warm,  moderately  moist 
in  summer,  cool  and  moderately  dry  in  winter.  In  places  where  the  rain- 
fall occurs  only  in  winter  the  climate  is  warm  and  moderately  dry  in 
summer,  these  factors  being  modified  by  local  conditions,  such  as  forests, 
winds,  soil,  and  vegetation. 

(c)  High  Altitude.— Rere  purity  of  air  is  the  dominant  feature. 
The  temperature  is  cool  and  dry  in  summer,  espi^cially  in  altitudes  over 
4000  feet;  cold  and  dry  in  winter,  but  modified  by  local  conditions. 
The  climate  is  characterized  by  the  changes  incident  to  diminished  air- 
pressure,  by  abundance  of  sunshine,  snow,  rain  in  showers,  and  electric 
storms  in  summer  time.  In  former  times  ozone  was  considered  an  im- 
portant factor.  There  seems  now,  however,  no  scientific  evidence 
that  ozone  is  liberated  anywhere  in  such  quantities  as  to  be  of  special 
service. 

The  physiological  effects  of  the  high  altitude  consist  of  an  increase 
in  the  respiratory  and  cardiac  functions,  and  an  increase  in  the  appetite 
and  general  metabolism.  Muscular  power  and  the  secretions  of  the 
mucous  membranes  are  diminished.  The  nervous  system  is  stimulated. 

The  effect  on  the  blood  has  long  been  a matter  of  dispute.  The 
blood-pressure  is  held  to  be  decreased  slightly  (Huggard,  1906).  The 
amount  of  hemoglobin  is  increased.  The  white  cells  do  not  increase. 
That  there  is  an  increase  in  the  number  of  red  blood-cells  is  acknowl- 
edged, but  the  question  at  issue  is,  How  much  is  apparent  and  how 
much  is  real  ? The  theories  that  have  been  brought  forward  to  account 
for  this  increase  are  based  either  on  changes  in  the  peripheral  circu- 
lation (Campbell  and  Hoagland,  1902),  by  changes  in  the  density  of  the 
blood  (Grawitz,  1895),  by  error  in  instruments  used  (Brunings,  1893),  and 
by  changes  due  to  the  improved  general  health,  either  from  a prolonged 
life  of  the  red  cells  (Fick,  1895),  or  by  formation  of  new  blood-elements 
(Schaumann  and  Rosenquist,  1897).  There  is,  undoubtedly,  some  in- 
crease in  the  number  of  new  blood  elements  formed,  but  hardly  as  great 
as  the  blood  counts  would  indicate.  It  is  an  interesting  fact  that  the  in- 
crease in  the  number  of  red  cells  is  most  marked  in  the  first  few  days, 
reaching  its  maximum  in  the  first  month,  and  then  the  number  rapidly 
diminishes  on  descending  to  lower  levels.  Weinzirl  (1903)  has  shown 
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that  cold  is  an  iiu])oi'tant  factor  in  tlic  ])roduction  of  the  blood  changes 
at  hhdi  altitudes.  It  should  be  remembered,  also,  that  stimulating 
climates  other  than  those  of  altitude,  through  their  ell ects  on  appetite 
and  metabolism,  lead  to  an  increase  in  blood  formation  (bchroeder  and 

Blumenfeld,  1904).  . 

The  stimulating  effects  of  altitude  may,  however,  be  dangerous,  m 
that  the  demand  made  on  the  respiratory,  circulatory,  and  muscular 
apparatus  produce  a definite  strain  on  the  system,  and  if  the  patient 
is  not  sufficiently  robust,  or  if  he  is  injudicious  in  exercisnig  before  be  g 
acclimated,  serious  results  may  follow.  In  the  selection  of  altitude 
for  cases  of  tuberculosis  local  conditions  are  as  important  as  is  the  con- 
sideration of  the  constitutional  symptoms.  mw 

Id)  Desert  Climates.— To  this  type  belong  the  tnland  climates  ol 

and  medium  altitudes.  A few  desert  places  of  ''f  f ^ 

States  are  below  sea-level.  These  are  charactenzed  by  an  abundance 
of  sunshine,  purity  of  air,  low  humidity,  frequent  winds  and  dust 
storms.  The  disadvantages  of  this  type  are  the  unpleasant  «mds,  at 
times  accompanied  by  much  dust  and  sand,  unsuitable  aceommodations, 
poor  food,  which  often  lead  to  nostalgia  and  mental  depiession. 

^ Health  Resorts  in  the  United  States.— An  enumeration  of  these 
must  of  necessity  be  limited  in  a brief  article,  but  those  m my  expe- 
rience which  seemed  most  important  will  be  given,  and  the  eases 
recommended  tor  each  stated  definitely  on  a later  page. 

s;  -1. 1. r- «-  .IS™?'" 

:ttuonTa:d  Societies  dealing  with  Tubereubsis  in  the  Umted  fates 
and  Canada,”  published  by  the  National  Society  for  the  Study  o 

and  Catskills  of  New  York  and  Ve.mont,  he  Blue 

vania,  and  ^'fsj'emes  fart^  „(Yers  the  Cana- 

StoAdea  Dekrt  climates  may  be  found  in  portions  of  Arizona, 

"%^h;toaT‘Sa“trorts.-The  c^ 

and  California,  which  are 
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available  the  whole  year;  in  fact,  the  resorts  of  southern  California 
are  preferable,  more  equable,  and  comfortable  in  summer  than  in 
winter. 

Summer  Coast  Eesorts. — Cases  suitably  selected,  which  need  the 
relaxing  conditions  of  coast  climates,  may  be  sent  to  the  following 
places:  The  coast  of  Maine  and  its  islands,  that  of  Massachusetts 
and  Connecticut,  Nantucket  and  Martha’s  Vineyard,  Long  Island, 
the  northern  part  of  the  coast  of  New  Jersey,  which  has  many 
resorts.  The  facilities  offered  at  these  places  are  chiefly  boating, 
bathing,  and  fishing.  The  southern  coast  of  New  Jersey,  repre- 
sented by  Atlantic  City  and  Cape  May,  and  southern  California,  repre- 
sented by  Santa  Barbara  and  the  beaches  near  Los  Angeles  (as  Long 
Beach,  Santa  Monica,  Ocean  Park,  Redondo,  Hermosa,  and  many 
smaller  places),  Catalina  Islands,  and,  farther  south.  La  Jolla;  Coro- 
nado Beach  and  San  Diego  are  both  cool  in  summer  and  mild  in  winter, 
California,  of  course,  having  the  greater  advantage  climatically.  Similar 
conditions  prevail  further  north,  between  Point  Conception  (which 
separates  the  north  and  south)  and  San  Francisco,  and  give  cooler  and 
more  tonic  resorts,  as  Monterey,  Pacific  Grove,  and  Carmel  by  the  sea. 
About  San  Francisco  are  many  coast  suburbs,  protected  from  the  severe 
winds  and  fogs  of  that  bay,  and  each  give  all-year-around  comforts. 
The  air  is  more  stimulating,  has  more  moisture  and  less  equability 
than  the  southern  resorts. 

The  southern  California  coast  has  the  advantage  of  being  the  driest 
marine  climate,  and  during  the  summer  months  has  no  storms  or  rains 
and  always  cool  nights.  Health-seekers  agree  that  the  summer  climate 
of  these  places  is  absolutely  perfect — even  the  hot  part  of  the  few  warm 
days  is  not  perceptible  on  account  of  the  dryness  of  the  atmosphere. 
This  dryness  is  due  to  the  nearness  of  the  desert,  distance  from  storm 
centres,  and  that  the  rain  appears  only  in  the  winter  months,  from 
November  to  March,  so  that  the  summer  climate  is  drier  than  the 
winter,  and  makes  the  California  coast  climate,  for  at  least  one-half 
of  the  year,  an  exception  to  the  usual  type  of  ocean  climate. 

I am  equally  enthusiastic  over  its  equability,  and  believe  no  other 
coast  approaches  it  for  an  all-year  comfort  and  peace.  On  this  point, 
read  what  the  former  professor  in  Kings  College,  London  (Burney  Yeo), 
says: 

“This  coast,  with  the  portion  of  the  Pacific  slope  lying  directly 
behind  it,  possess  one  of  the  most  genial  and  equable  climates  in  the 
world.  It  is  under  the  influence  of  the  warm  ocean  current  from  Japan 
and  ranges  of  high  mountains  form  its  northern  boundary,  the  land 
sloping  gradually  down  from  the  east  to  the  ocean.  It  has  mild  winters 
and  relatively  cool  summers,  without  extremes  either  of  heat  or  cold. 
In  the  northern  regions  of  this  coast  the  atmosphere  is  humid,  and 
rainfall  is  considerable,  but  this  diminishes  as  we  pass  southward,  and 
there  is  a great  difference  between  the  climate  of  the  town  on  the  northern 
part  of  the  coast  and  that  of  the  resorts  to  the  south.” 

The  chief  objection  is  fog,  which  is  present  for  part  of  the  day  on  half 
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the  days  of  early  summer,  but  proves  a benefit  to  inland  regions  by 

cooling  the  air  for  many  miles.  . • 

Winter  Coast  Eesorts. — Atlantic  City  and  Cape  May,  for  their 
situations,  have  exceptionally  mild  winters,  and  afford  an  e.scape  from 
the  changeable  spring  months  of  other  places.  1 hey  are  popular 
with  people  returning  early  from  Florida  and  other  southern  points 
Old  Point  Comfort  is  an  early  winter  resort;  Savannah,  Oa.,  ami 
Charlestown,  S.  C.,  formerly  popular  winter  resorts,  ‘ 

vantages  of  large  and  commercial  aties.  Many  of  the  suburbs  have  the 

climatic  advantages  without  the  disadvantages. 

The  islands  off  the  South  Atlantic  coast  have  warm,  moist,  and  seda- 

‘™temud“is  probably  the  most  tashionable,  and  its  season  is  from 

December  to  March.  It  has  excellent  commodious  hotels. 

The  Bahamas  (January,  February,  and  March),  represente  y 
Nassau  closely  resemble  the  climate  of  Madeira  which  has  always  been 
heralded  as  an  excellent  relaxing  resort.  Each  has  suinmer  w^eather 
mTdwttr  w“h  plenty  of  sunsline  and  pure  air,  and  ts  soothmg  and 

“iuertllico  and  the  Coast  of  Cuba,  from  December  to  March  have 
the  same  climatic  factors  as  Bermuda  and  Nassau,  and  when  the  ac- 
commodations are  provided,  will  become  found 

in  rSmid  slthenf California,  both  of  wUch  will  bear  comparison, 
each  having  advantages  lor  certain  classes  of  disease. 


WINTER 

Florida. 

Short  season  (December  to  April). 

More  rain  and  humidity. 

Moist  and  enervating. 

Warm  winter  months. 

Less  average  hours  of  sunshme. 

Shght  diurnal  changes. 

Accessibility  to  eastern  States. 

Evenings  Uke  summer. 

Balmy  air-currents. 

Less  wind  and  dust.  _ 

Rich  tropical  vegetation  (m 
ance). 


abund- 


MONTHS. 

Southern  California 
Whole  year  (summer  even  better  than 
winter). 

Less  rain  and  humidity. 

Less  moist,  relaxmg,  and  often  tome. 
Colder  winter  months.  . 

Greater  average  of  hours  sunshme. 

Great  diurnal  changes. 

InaccessibiUty  to  eastern  States. 

Cold  evenings  and  nights. 

Chilly  air-currents. 

More  wind  and  dust.  _ . . . 

Semi-tropical  vegetation  by  irrigatio  . 
Much  dry  barren  country. 


By  e^'amming  these  columns, Stance' 'tom  the 

disease.  Cahlornia  IS  far  advantageous  to  the  tourist, 

temperate  eastern  States,  period  of  time, 

or  those  seeking  a change  ^ J ^ equable,  moist,  and 

In  general  the  southern  California  pnorvatinir.  The  winter 

bracing;  Florida  is  warm,  Augustine,  and  small  places  along 

resorts  of  Florida  are  are  Orlando  and  Winter  Park; 

the  St.  John’s  Rivei-.  I oward  the  . ^ Tampa  on  the  Gulf  at 

in  the  south  are  Palm  e&c  \ ^ ‘ Beach  and  INIiami  are  favorite 

the  terminus  of  the  railway,  i aim  Deac 
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rBSorts,  with  excellent  commodious  hotels  &nd  & shoit  seuson  (^Jununry, 
February,  and  March).  The  winter  resorts  of  the  southern  California 
coast  are  the  same  as  those  given  for  the  summer  months. 

Inland  Climatic  Resorts. — Low  Altitude. — For  summer  months  are 
the  places  along  Lake  Champlain,  Lake  George,  the  Thousand  Islands, 
and  regions  along  the  St.  Lawrence  River,  all  of  which  are  cool  and 
mildly  stimulating,  oftering  most  attractive  facilities  for  boating  and 
sailin'^.  These  locations,  as  well  as  numerous  places  near  the  north- 
eastern States  and  near  the  Great  Lakes,  are  most  excellent  sections  for 
a limited  number  of  health-seekers  who  are  sufficiently  strong  to  enjoy 
the  sports,  or  convalescents  from  acute  diseases,  otherwise,  more  suit- 
able regions  should  be  chosen.  The  central  plateau  of  Massachusetts, 
elevation  500  to  1200  feet,  partakes  of  this  low  inland  type,  as  the  coun- 
try about  Worcester  and  Rutland,  where  is  situated  the  State  Sanatorium. 
The  western  part  of  the  State  offers  still  more  attractive  summer  places, 
among  the  Berkshire  hills,  part  of  which  belong  to  the  medium  altitude 
group,  but  are  best  included  here : Lenox,  Stockbridge,  Pittsfield,  Great 
Barrington,  Adams,  and  Williamstown;  the  air  is  cool  and  mildly  stimu- 
lating, especially  in  the  early  autumn  and  winter  months.  Saratoga, 
New  York,  has  always  been  a most  famous  mineral-water  resort  from 
June  to  September.  It  has  some  very  hot,  moist  days,  which  may  be  a 
benefit  to  the  class  of  invalids  recommended,  but  September  is  usually 
uncomfortable.  It  has  excellent  accommodation  for  all  classes  and  a 
sanatorium. 

Northern  New  Jersey,  called  often  the  Pine  region,  represented 
by  Lakewood,  Brown’s  Mills,  and  Lake  Hopatcong,  is  indicated  for 
the  winter,  spring,  and  fall  months  rather  than  midsummer. 

Morristown  and  Summit,  altitude  500  feet,  the  Oranges  and  Bernards- 
ville,  are  quiet,  attractive,  residential  districts,  well  suited  for  outdoor 
life  to  people  who  cannot  go  far  from  New  York. 

For  the  Winter  Months. — Most  resorts  of  low  altitude  are  chiefly 
adapted  for  the  winter  time.  Lakewood,  New  Jersey,  altitude  60  feet — 
season  October  1 to  June  1 — has  sandy  soil,  is  well  protected  by  pine 
forests,  and,  on  account  of  its  proximity  to  the  ocean,  is  more  equable 
than  other  inland  New  Jersey  places.  It  has  excellent  hotel  accommoda- 
tions and  medical  men. 

Delaware  Water  Gap,  Pa.,  600  feet,  is  comparatively  dry;  has  good 
porous  soil  and  adequate  accommodations. 

Southern  Pines,  North  Carolina,  altitude  700  feet,  about  100  miles 
from  the  coast,  is  a favorable  stopping-place  for  travellers  to  and  from 
the  more  southern  regions.  Its  nearness  to  the  ocean  moderates  the 
cold  weather  of  the  higher  regions  of  this  State.  It  is  well  pro- 
tected, and  has  a sanatorium  for  lung  cases.  Pinehurst  is  three  miles 
distant. 

Aiken,  S.  C.,  565  feet,  season,  December  to  May,  is  well  protected 
by  forests,  and  has  many  attractions.  It  has  the  driest  climate  in  low 
altitude  of  any  place  east  of  the  Rocky  Mountains,  with  an  abundant 
sunshine  and  relatively  few  variations  of  temperature.  Its  mean  winter 
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teni]icraturc  is  ul)out  50°  F.  It  is  a popular  resort  for  catarihal  and 
pulmonary  cases,  having  good  aeeoinmodations  and  a sanatorium. 

Augusta,  Ga.,  altitude  139  feet,  and  North  Augusta,  S.  C.,  altitude 
000  feet,  are  separated  by  the  Savannah  River  and  climatically  similar 
to  Aiken.  Both  have  equable  mild  winters,  and  are  suitable  for  a large 
class  of  invalids,  as  well  as  others  who  wish  to  avoid  the  rigorous  ami 
changeable  conditions  of  the  northern  regions.  Both  are  delightful 
places  for  the  winter  months,  where  many  amusements  may  be  liad. 
Recently  better  accommodations  and  small  sanatoria  have  been  pio- 

Atlanta,  Ga.,  altitude  1059  feet,  is  placed  in  this  group,  as  it  cannot 
compete  with  the  resorts  of  medium  altitude.  It  has  the  disadvantages 
of  population,  of  its  situation,  colder  in  winter  and  warmer  m summer, 
than  other  resorts  of  the  State.  Its  mean  winter  temperature  is  44  b . ; 
mean  summer,  77°  F.;  the  best  season  is  during  March,  April,  and 

^^""Thomasville,  Ga.,  altitude  330  feet,  has  had  for  many  years  the  repu- 
tation of  being  a good  winter  resort.  It  has  the  advantages  of  being 
well  situated,  in  a pine  forest  on  sandy  soil  in  the  southern  part  o e 
State,  and  being  warmer  in  winter;  the  niean  temperature  is  53  b.  it 
has  a mild  relaxing  climate,  and  is  suitable  Mr  cases  which  do  not  bear 
cold  weather.  The  country  about  is  beautiful  and  attractive  for  riding 

“‘'s?me”of  the  inland  places  of  Florida  might  be  included  in  this 
group,  but  they  are  all  so  similar  to  coast  climates  that  I prefer  to  keep 

them  under  that  heading.  _ i 

San  Antonio,  Texas,  altitude  680  feet,  is  a fairly  dry,  equable,  and 

relaxing  climate.  It  should  be  recommended  only  for  winter  months, 
December  to  April.  The  temperature  occasionally  goes  to  and  below 
freezing  point.  disadvantages  are  a short  season,  poor  accommo- 

^‘"^Y^ma!  M'tzon^^  140  feet,  at  the  line  of  southern  California 

near  the  Mexican  border,  is  our  best  type  of  desert  climate,  an 
the  climate  of  EgyiA.  It  is  characterized  by  extreme  dryness,  pure  , 
and  atodance  of  sunshine.  The  section  about  \ uma  has  he  Wst 

ace  not  ^pcopedy  equipped  in  any 

^%hi‘oh 
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The  chief  objection  to  all  these  desert  places  is  the  difficulty  in  ob- 
taining good  food  and  the  great  heat  of  summer. 

Additional  low  types  of  southern  California  partake  more  or  less 
of  the  coast  climate,  modified  by  nearness  to  this  Colorado  Desert,  and 
depending  upon  this  modification  are  the  places  suitable  for  all-year-round 
resorts  or  as  only  suitable  for  winter.  Places  up  to  1000  feet  elevation, 
and  within  40  miles  of  the  coast,  are  comfortable  the  whole  year; 
the  nearer  the  ocean,  the  cooler  in  summer  and  the  warmer  in  winter,  and 
vice  versa.  Fogs  are  numerous  in  the  spring  and  summer  months  for  a 
part  of  many  days,  extending  many  miles  over  the  inland  places, — usually 
30  miles,  and  often  50  miles, — and  disappear  earlier  the  greater  the 
distance  from  the  coast.  The  days  of  summer  without  these  fogs  are 
often  hot  ones  for  these  inland  resorts.  Sections  beyond  forty  miles  from 
the  coast,  or  from  1000  to  3500  feet,  are  suitable  only  during  the  winter 
and  spring  months,  November  to  June,  as,  according  to  the  distance,  they 
take  on  more  of  the  desert  and  less  of  the  coast  factors.  The  separation 
of  towns  in  southern  California,  and  the  lack  of  accommodations  and 
comforts,  which  were  former  drawbacks,  are  gradually  disappearing, 
and  the  counties  of  San  Bernardino,  Riverside,  Los  Angeles,  Ventura, 
Santa  Barbara,  and  San  Diego,  which  contain  many  health  resorts,  are 
gradually  being  populated  in  a most  astounding  manner. 

Redlands,  elevation  1200  feet,  and  Riverside,  about  900  feet,  70 
miles  from  the  coast,  are  the  two  most  attractive  winter  resorts  to  be  found, 
and  are  at  one  end  of  the  San  Gabriel  Valley,  which  extends  to  Pasadena. 
Along  this  valley  are  several  small  towns,  each  of  which  is  a delightful 
residential  place,  containing  ranch  homes  and  boarding-houses,  in- 
adequately supplied  for  caring  for  invalids,  but  where  no  better  climate 
can  be  found  for  the  group  of  cardio,  renal,  and  circulatory  diseases,  or 
where  the  outdoor  life  is  more  agreeable  and  attractive. 

People,  to  have  the  right  care  in  southern  California  outside  of  a 
sanatorium,  must  be  in  a position  to  keep  house  or  live  with  friends. 
Most  of  the  numerous  boarding-houses  are  not  suitable  for  any  except 
healthy  people  or  those  who  can  lead  normal  lives. 

From  Redlands  down  may  be  mentioned  San  Bernardino,  Riverside, 
Ontario,  Pomona,  Claremont  (college  town),  Azusa,  Duarte,  Monrovia, 
Sierra  Madre,  Altadena,  and  Pasadena.  Winter  climates  for  low 
altitude  of  this  group  are  Redlands,  San  Bernardino,  Riverside,  and 
Ontario.  The  others  are  suitable  for  all-year-round  residence,  with  some 
hot  days  in  summer,  when  the  temperature  will  reach  98°  and  100°  F., 
but  the  relative  dryness  always  saves  any  great  discomfort. 

Monrovia,  Sierra  Madre,  and  Altadena  are  at  the  base  of  the  coast 
range,  with  altitudes  of  1000  to  1400  feet.  Many  invalids  reside  in  these 
places,  especially  tuberculous  cases,  that  need  low  altitude  treatment 
under  equable  conditions.  Sanatorium  treatment  may  be  had  at 
Monrovia. 

Pasadena,  altitude  800  feet,  nine  miles  from  Los  Angeles  and  25 
miles  from  the  coast,  is  an  excellent  all -year-round  place.  It  is, 
however,  more  suitable  for  winter  seasons,  and,  on  account  of  the  local 
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topography,  has  less  fog  tlian  many  sections  equally  distant  from  the 
occa^i,  is  one  of  the  most  charming  residential  districts  on  the  Ameiican 
continent,  with  beautiful  homes  and  groinids,  and  together  ^i  h Santa 

Barbara,  the  most  popular  for  tourists.  It  is  rapidly  gi owing  ^ 

retort  ckss,  but  itsMitlying  districts  are  Still  well  adap  ed  for  invali^ 
Three  miles  to  the  east,  at  Lamanda  Ikrk,  is  an  excellent  sa’iato^ 
for  nervous  cases  of  the  neurasthenic  type,  convalescents,  and  patients 
broken  down  from  physical  or  nervous  strain.  _ 

Los  Angeles  is  fifteen  miles  from  the  coast,  ^ 

cooler  summers  than  Pasadena.  Having  grown  to  be  cities 
class  with  over  300,000  population,  these  towns  have,  therefore,  all  t 
disacirntages  of  a modk  city,  which  have  lessened  their  desirability 
as  health  resorts.  Their  climate,  however,  suits  many  chronic  cases  wh 
become  permanent  residents,  and  its  outlying  districts  ” ^aj 

Swith  desirable  and  grateful  patients, 

Valiev  a few  miles  from  Santa  Barbara,  which  belongs  to  this  low  altitua 
Ine  Td^vdley  is  an  excellent  place  for  winter  spring  and  fall;  ho 
n’Tominer  but  Jith  climatic  advantages  tor  an  ideal 

withT  disadvantages  of  inadequate  accommodations  and  difficulty  of 

SHfSBSsss 

escents  can  be  had  at  Santa.  Bar  ar  _ creater  part  of  the  year, 

and  Lakeside  Valleys,  with  ideal  g are  protected  inland 

In  the  northern  part  of  the  State,  near  S”  F.anc^co, 

places  that  serve  many  people  fa^  ^lara^^^^^^^^^^  S,  Berkeley  and 

‘SfSiSi'S  S.“.' - ’-.a.  '1-  " 

pean  authority.  , .pj^ate  the  moderate  degree  of  its 

“Owing  to  the  and  cold,  southern  Cali- 

huinidity,  and  the  absence  of  invalids  than  is  any  country  of 

fornia  is  suitable  for  ^ ^ ( seldom  oppressive,  and  the  cold  is 

similar  size  in  the  ids.  The  days,  even 

rarely  so  great  as  to  be  trp  g evenings,  which,  to  most  people, 

when  warm,  are  succeeded  by  . g ^p^^ate  in  the  world 

form  a refreshing  contrast.  ,j  p^,antages  for  permanent  resi- 
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1 It  is  suitable  in  the  late  autumn,  winter,  and  spring  months  (November 
to  May)  for  all  cases  that  need  outdoor  life  in  dry  air,  and  who,  on 
account  of  some  complication  of  cardiac,  renal,  or  circulatory  system,  are 
unsuitable  for  high  altitude.  It  has,  in  common  with  all  Arizona,  the 
; advantages  of  pure  air,  a great  amount  of  sunshine,  dryness,  mild  win- 
ters, and  few  bad  storms.  The  greatest  rainfall  is  in  July  and  Aug- 
ust; a little  again  during  the  winter  months,  but  not  much  at  any  time, 
the  annual  mean  being  six  or  seven  inches.  The  mean  temperature  for 
the  three  seasons  is  53°  F.  to  70°  F.  The  summers  are  entirely  too  hot 
for  comfort  in  health  or  otherwise.  Suitable  and  comfortable  accom- 
modations may  be  had,  with  excellent  medical  treatment.  Tempe,  a 
small  town  south  of  Phoenix,  has  the  same  climate  without  the  other 
advantages. 

Tucson,  iVrizona  (altitude  2400  feet),  in  the  southwestern  part  of  the 
State,  shares  the  excellent  climatic  conditions  of  this  State  for  winter 
months.  On  account  of  the  altitude,  it  has  the  advantage  of  a more 
stimulating  climate,  for  many  cases,  over  Phoenix,  and  many  who  have 
spent  the  winter  in  both  places  speak  more  favorably  of  Tucson.  It 
has  the  disadvantages  of  the  shorter  season,  December  to  April,  but  my 
experience  has  been  that  pulmonary  cases,  under  as  good  care,  during 
those  months  will  do  better  in  Tucson  than  Phoenix.  Better  accom- 
modations are  being  yearly  provided  at  Tucson,  which  was  formerly 
its  greatest  drawback.  Redlands,  Beaumont,  and  Banning,  California, 
might  well  be  mentioned  in  this  class  as  well  as  among  those  of  the  low 
inland  types. 

The  White  Mountain  resort  region  of  New  Hampshire,  elevation 
from  1200  to  1500  feet,  is  well  suited  for  certain  cases  during  summer 
and  autumn  months,  and  may  be  represented  by  the  town  of  Bethlehem 
(1500  feet).  The  air  is  cool,  moist,  and  mildly  tonic  in  spring  and 
autumn,  and  often  dusty  and  warm  in  summer.  The  Adirondack 
Mountains  of  New  York  (altitude  1500  to  2500  feet)  are  represented  by 
the  many  lake  resorts  of  this  region,  which  are  all  available  for  summer 
and  autumn.  Saranac  Lake,  Lake  Placid,  Paul  Smith’s,  Loon  Lake, 
Chateaugay,  etc.,  where  excellent  accommodations  may  be  haa. 

Saranac  Lake,  for  the  whole  year,  is  the  principal  resort,  near  which 
j is  the  town  of  Trudeau,  made  famous  by  Dr.  Trudeau,  who  stands 
j responsible  for  the  great  reputation  of  this  section  in  the  successful  out- 
I door  treatment  of  pulmonary  tuberculosis.  At  Trudeau  is  situated  The 
I Adirondack  Cottage  Sanatorium.  This  region  is  studded  by  small  lakes, 

' forests,  and  evergreens,  and  has  abundance  of  pure  air  and  water.  The 
, air  IS  cool,  moist,  and  mildly  stimulating  in  spring,  summer,  and  autumn, 

I cold  and  stimulating  in  winter. 

I The  Catskill  Mountains  (elevation  1000  to  2000  feet),  represented 

Tanners ville  and  Kaaterskill  and  other  attractive  stations,  are  used 
I chiefly  as  summer  reorts  and  have  no  special  provision  for  invalids, 
le  climate  is  simitar  to  the  Adirondacks,  but  the  air  is  not  as  bracing 
or  stimulating.  To  the  south  are  the  hills  of  Sullivan  County,  which 
nave  become  popular  and  available  for  many  chronic  cases,  especially 
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„f  II, e p„l„K,.u,ry  type,  and  represeated  by  Liberty  (altitude  2300  feet), 

!?5tr«oa^ 

“c";t’i:r  ™;sectio,r  . more  agreeable  during  the  winter 
and  spring  months;  m summer  natural  hot  and  cold  springs, 

advantages  of  ehmate  and  baths  ^he  ^ ^^eather  is  found  in 
stimulating.  The  best  season  a months.  The  midwinter 

the  autumn  and  the  early  win  e well^equipped  for  invalids,  and 

is  cold  and  the  midsummer  hot.  It  s well 

has  a bathing  establishment  o European  spring  resorts, 

fort  which  are  necessary  ^ P equipment,  amusements,  and 

Most  of  our  spring  resorts  aie  ^ant^^g^^^^  oVLtunities  are  often  equal 

lrth?tesr  T&eT®Hot  Springs  1ms  been  described  by  H.nsdale 

'thtm:  "f  isr  is  the  p^ciH  « 

Una,  and  is  an  -ceiynt  all-year  W ^ 

October  to  June,  thougr  , i ^ith  higher  mountains  a few  miles 

The  country  is  hilly  and  well  woo  , jg  oi^e  of  the  most 

distant.  Those  who  have  kn°w  ^gpevilleLs  gained  an  enviable 

delightful  east  of  the  Rocky  disease.  Certainly,  I know 

reputation  for  the  treatmen  ° P , j-esidence  for  cases  that  need  ^ti- 
of  no  better  place  for  all-year-  r^laced  in  high  elevations.  The 

?ude,  and  for  definite  reasons  t^perature  82°  F.  The 

summers  are  cool,  with  mean  o j^g^^imum  temperature  29°  F.  The 
winters  are  cold,  with  mea  ,.  quickly.  The  air  is  tonic  and 

frost  and  snow  are  light  and  disapp  ^ year, 

stimulating.  A patient  w ^^tude,  should  choose  Asheville,  espe- 

and  needing  a medium  t^e  of  sanatoria  and  well- 

cially  if  he  can  exercise  a little,  ^^c  ^ Springs,  N.  C.,  is  only  3o 

regulated  boarding-places  ma^  be  ha^^ 

need  the  part  of  the  Suite.  

tainous  region  of  the  w t p , 
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and  stimulating,  the  siiimners  cool  and  bracing.  Other  characteristics 
are  pure  air,  dryness,  elevation,  abundance  of  sunshine,  diurnal  changes, 
or  wide  difference  of  temperature  between  day  and  night,  and  between 
sunshine  and  shade.  The  disadvantages  seem  to  be  confined  to  the 
occasional  wind  and  dust  storms  and  the  isolation  felt  at  the  most  of 
these  places.  The  latter  has  been  the  greatest  objection  on  the  part  of 
patients,  in  my  experience. 

Colorado  has  elevations  varying  from  4000  to  10,000  feet,  with  moun- 
tain-peaks over  14,000  feet.  Characteristic  features  of  the  State  are : Alti- 
tude, great  distance  from  the  ocean,  dryness,  marked  diurnal  changes, 
abundance  of  sunshine,  and  pure  air.  The  climate  of  the  eastern  and 
southeastern  pai’ts  is  best.  The  mean  temperature  for  winter  is  about 
30°  F. ; mean  of  the  maximum,  40°  to  50°  F. ; mean  of  the  minimum,  12°  to 
18°  F. ; the  mean  for  summer,  70°  to  76°  F.  The  average  relative  humidity 
is  from  48  to  50  per  cent.,  which  is  lowered  as  a higher  temperature  pre- 
vails. The  winters  are  cold  and  the  summers  cool  and  dry.  Many  sum- 
mer health  resorts  are  to  be  found.  The  two  chief  resorts  of  the  State  are 
Denver  and  Colorado  Springs,  with  their  outlying  districts.  For  much 
information  as  to  the  advantages  and  atmospheric  conditions  of  this  State 
we  shall  always  be  indebted  to  Solly,  whose  book  is  referred  to  for  further 
information.  The  indications  for  these  resorts  are  those  given  for  high 
altitude,  and  there  are  no  better  places  for  the  treatment  and  care  of 
pulmonary  tuberculosis,  or  a climate  that  will  agree  with  as  many 
patients.  It  can  be  compared  most  favorably  with  the  famous  resorts 
of  the  mountains  in  Switzerland.  Objections  may  be  found  to  any 
climate  under  the  sun.  The  objections  to  Colorado  are  the  occasional 
wind  and  dust  storms,  and,  to  a few  patients,  the  sharp  diurnal  changes 
and  the  cold  of  winter. 

Denver  (altitude  5183  to  5600  feet)  is  an  active,  busy  city,  beauti- 
fully constructed  and  located.  It  has  all  the  advantages  of  a modern 
city,  with  few  of  the  disadvantages.  If  one  is  well  enough,  he  may 
enter  a business  life  and  find  congenial  companionship,  which  is  never 
to  be  underestimated;  the  climate  is  at  all  times  stimulating.  One 
can  find  good  care,  splendid  accommodations,  and  excellent  medical 
attention.  Several  sanatoria  are  available,  among  them  “The  Home” 
and  the  “Agnes  Memorial  Sanatorium.” 

Colorado  Springs  (altitude  6098  feet)  is  as  beautifully  situated  as 
any  resort  in  the  country,  surrounded  by  higher  mountains,  and  with 
Pike  s Peak  in  the  distance.  The  porous  soil,  drainage,  and  water-supply 
are  all  that  a resort  should  have,  and  the  construction  of  the  town, 
^th  its  wide  streets  and  comfortable  simple  homes,  impresses  every 
observer  that  outdoor  life  is  here  easily  maintained.  The  advantages  of 
this  resort  are  largely  due  to  the  help  of  the  late  General  Palmer.  It  has 
all  the  climatic  advantages  of  Denver,  without  the  disadvantages  of  a 
large  city.  Good  accommodations,  care,  and  medical  attention  may  be 
had,  and  there  is  a sanatorium  for  tuberculosis.  The  objections  to  the 
place  are  those  of  the  region,  especially  the  wind  and  dust  storms,  which 
prevail  in  spring  and  fall,  and  against  which  invalids  must  be  proteeted. 
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The  climate  is  at  all  times  stimulating,  and  throughout  the  year  is  cooler 
than  Denver. 

COLOUAUO  SlMUNGS.  DkNVKU. 

, 47°  F 50°  V. 

Mean  annual.  63°  F. 

Mean  of  the  maximum ,•  p 

Mean  of  the  minimum 

Though  these  differences  do  not  seem  great  they  are  suftcient  to 
,„ake  Summers  better  and  more  agr-eeable  at  Colora,  o 
Denver  and  to  make  Denver  warmer  m winter.  As  a tact,  many  people 
who  live  in  Denver  in  the  summer  go  to  higher  places  where  it  is  cooler 
ridtnoL  bring.  Colorado  Springs  has  ideal  summer  weather.  Both 

places,  however,  are  all-year-round  resorts.  Snrimrs  at  the 

^ Manitou  (altitude  6300  feet)  is  five  miles  west  of  the  , 

toot  of  Pike’s  Peak;  it  has  no  suitable 

is  sheltered  from  the  eool  breezes  in  summer.  Glenwood  Springs  t»-uu 
Lt  L for  summer  only,  It  has  a comfortable  hotel. 

S— Xe  r 

warmer,  which  may  be  more  suitab  , P ^ of  the  resorts 

Owing  to  the  dryness  however,  the  heat 

is  never  uncomfortable  or  0PP«ssive,  and  the  ^ K ; 

I have  been  in  most  of  the  places  at  o t^m  je 

«es  ev- 

“"The^State  possesses  an  exeellent  ol™ate  for  outto^ 
vear.  The  annual  mean  temperature  is  i*:!  inches-  and 

summer  average,  72°  F. ; average  annua  ^ to  some  of  the 

the  mean  relative  humidity,  40  pe  cent.  during  the 

resorts  may  be  shited  m J^^ons,  and  difficulty  of  getting 

spring  months,  the  lack  sunnlv  good  medical  stimula- 

comforts.  The  principal  this  State.  In  the 

tion  as  men  are  yeai^^^^^^  (altitude  6000  feet)  is  approached 

southern  part  of  State,  Sil  } V j j^g  situation  is  pro- 

in  two  hours  for  its  climsUo 

tected  from  the  winds,  « ^ snrino-  for  pulmonary  cases,  and  can 

advantages  during  the  win  er  and  spim  advmitagcs  during  the  whole 

surely  be  safely  winters  too  cold.  Bullock,  m 

year.  The  summers  are  no  o ^puiuerature  54°  F.,  relative  humidity, 

L article.  „,,  ,esr. 

C' 
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amusements  of  modern  settled  resorts.  One  must  be  prepared  to  rent 
a house  or  enter  one  of  the  sanatoria,  three  of  which  offer  good  accom- 
modations and  medical  attention,  the  largest  and  best  equipped  being 
the  “New  Mexico  Cottage  Sanatorium.” 

Fort  Bayard  (altitude  6200  feet)  is  nine  miles  from  Silver  City.  The 
large  Government  Sanatorium  for  the  officers  and  men  of  the  U.  S.  army 
was  placed  here  as  offering  the  best  climatic  conditions  of  our  States. 

Deming  (4315  feet)  is  an  unattractive  small  town,  with  a good  winter 
climate,  but  cannot  be  recommended  as  a resort  in  any  way.  It  has 
no  accommodations,  and  its  location,  without  sheltering  hills,  exposes  it 
to  the  severe  wind  and  dust  storms. 

Santa  Fe  (altitude  7013  feet).  Las  Vegas  (altitude  6500  feet),  and 
Albuquerque  (altitude  5200  feet)  are  three  cities  in  the  northern  part 
of  New  Mexico,  on  the  line  of  the  Santa  Fe  Railroad,  and  are  the  best- 
j known  resorts.  The  climate  of  these  places  is  very  similar  to  that  of 

! Denver.  Ten  years’  record  of  the  weather  bureau  shows  that  the  winter 

temperature  in  the  above  resorts  does  not  fall  so  low  as  that  of  Denver, 
nor  is  the  summer  temperature  as  high.  The  humidity  is  less,  and  in 
Santa  Fe  there  is  less  wind.  An  exception  might  be  made  of  Las  Vegas, 
the  summer  temperature  of  which  is  higher,  though  we  have  no  proved 
record  of  the  fact.  Santa  Fe,  in  a ten  years’  record,  shows  a winter  mean 
temperature  of  31°  F.;  summer,  67°  F.;  the  lowest  for  winter  is  13°  F. 
below  zero;  the  highest  during  summer  is  97°  F.  The  relative  annual 
mean  humidity  is  55  per  cent,  at  8 a.  m.  and  36  per  cent,  at  8 r.  m., 
with  an  average  of  279  hours  of  total  sunshine  for  the  month.  The  pre- 
vailing wind  is  southeast,  and  is  less  intense  during  any  part  of  the  year 
than  in  either  of  the  other  places. 

Las  Vega,s  is  warmer  and  dustier  in  summer  than  Santa  Fd,  has  higher 
winds  in  spring,  with  much  the  same  fine  winter  climate. 

Albuquerque  is  warmer,  both  in  winter  and  summer,  than  Santa  Fd, 

' has  less  precipitation,  but  has  severer  and  more  frequent  winds.  The 
mean  temperature  for  winter  is  35°  F. ; for  summer  it  is  76°  F.  The 
lowest  temperature  is  10°  F.  below  zero;  the  highest  is  104°  F.  The 
prevailing  wind  is  south.  The  annual  mean  rainfall  is  7.2  inches, 
while  Santa  Fe  has  14.2  inches.  Albuquerque  is  a most  thriving  and 
progressive  city,  and  better  accommodations  and  food  may  be  obtained 
there  than  in  Santa  Fe,  but  the  climatic  conditions  are  not  so  favorable. 
On  account  of  the  lower  humidity  and  the  greater  amount  of  sunshine, 
these  resorts  would  be  better  than  either  Denver  or  Colorado  Springs 
if  the  climate  alone  were  to  be  considered,  but  the  resorts  of  Colorado 
possess  the  other  factors  so  necessary  in  climatotherapy.  There  are 
sanatoria  and  limited  accommodations  at  each  of  these  three  places. 

Ihe  high  altitude  resorts  of  Arizona  are  limited,  and,  of  the  tw'o 
mentioned,  Prescott  is  by  far  the  best  and  most  important.  These  ele- 
vated regions  have  all  the  characteristic  climatic  advantages  of  the  Rocky 
Mountain  region,  except  that  the  winters  are  milder  and  warmer — alti- 
tu  e,  dryness,  great  amount  of  sunshine,  marked  diurnal  changes,  mild 
Winter,  cool  summers,  and  pure  air.  Mean  temperature,  60°  to  65°  F.; 
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n-Uilivc  iMilimlity, r,0 1>,  refill.  l'rc.sf<,tl  (altitiHlf  5f’U 0 
tif-rllv  tlie  only  all-yoiii'-rimiKl  rc-sorl  of  Ingli  iiltiliKk  in  llie  Stale.  It  li  a 
r X n^  Kiowlng  town,  but  .still  retains  iiuieli  ol  t he  old  mining  ways. 

1 Urns  I 1 li  ed  accommodations  and  a good  sanatorium  or  tuberculous 
■a  et  o h t ic  winter  and  summer  climate  arc  cxccllcn  and  many 
l;Uh-seeUers  from  lower  _^^titndes^go  m^lha.cmt  lo^  the  ^smnm„ 

FHgshft^  Arbor  (alt  tude  7000  feet),  has  an  excellent  all-year-round 
summers  impossible  a ^ool  dry,  and  stimulating,  with  a 

S"  hu?:Mity 'orXiit  00  P^r  cenb;“  " 

Valley  on  San  Jacinto,  and  Bear  mild  winters, 

5200  feet.  The  climate  is  excellent  3,;„ula,i„g. 

wiitli  snow  and  ice,  and  cool  summe  , , ^ accom- 

Idyllwild.has  been  closed  as  a ™rC  tta^  are  not 

inodations  may  be  had  here  or*ng  _ ^ taken  in  Bear  Valley. 

‘"^r^rlthr  TartTdm  stat?  islake  Tahoe  (altitude  6«)0  feet). 

“'rdvin&S 

come  to  a more  rational  view  of  ol>“atlc  t . J 

ience  and  results  of  many  years,  «al  ao  ‘ha  “ 

diseases  will  be  benefited  (other  .-e  and 

means  a suitable  clima  . rio-htlv  directed  in  disease,  brings  an- 

control  nature  s resources  ffect  a 

ticipated  good  results.  electric  therapy,  radiother- 

curr-massage,  app  mation  of  cold  a^^  3„„,, 

apy,  and  here,  in  ,nSg  beneht  or  cure,  and,  with  the  excep- 

time.  It  is  nature’s  way  of  bunging  • ,_eusably  neglected  in  our 

tion  of  tuberculosis,  it  has  been  JVith  this  one 

text-books  under  the  treatment  of  oto^  t 

exception  it  seems,  m fominmy  w 1 P ^ ^ ig„orant.  Specific 
aside  and  left  in  the  '>anda  ° ^ 

directions  are  scarcely  ever  g proper  resort,  or  a wonl  of 

One  is  left  without  a suggestio  , ^ [ gven  what  to  avoid  m 

direction  as  to  the  place,  time,  ^^tnd  where  a dnig  that 
prescribing  a f in-e^ommendcd,  specific  directions 
has  .seemingly  benchted  .some 
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for  time  and  dosage  are  given.  If  I can  read  correctly  the  present 
' “writing  on  the  wall,”  there  is  a decided  change  in  vogue.  All  fresh 
I and  open-air  treatment  is  part  of  climatic  treatment,  and  it  can  be  most 
1 effectually  carried  out  in  places  or  resorts  with  the  greatest  atmospheric 
I advantages,  or  what  we  call  best  climate.  The  best  climate  is  that  place 
; which  will  allow  the  patient  to  be  in  the  fresh  air  the  whole  twenty-four 
hours  or  lead  an  ideal  outdoor  life.  For  a decade  climate  or  open-air 
I treatment  has  been  insisted  upon  in  the  care  of  the  tuberculous,  and  we 
1 see  it  now  urged  for  other  diseases.  I believe  the  time  is  near  at  hand 
1 when  every  hospital  ward  will  be  incomplete  without  its  open-air  bal- 
I cony,  porch,  or  pavilion  adjacent,  which  will  be  as  necessary  as  a trained 
; nurse  and  attendants,  and  which  will  prove  of  such  benefit  that  the  entire 
ward  will  be  utilized  merely  as  a working  or  dressing  room.  Children  and 
adults  are  now  treated  in  the  open  air  for  most  of  the  acute  and  chronic 
diseases.  They  should  be  put  out-of-doors  in  every  climate  in  all  but  the 
worst  weather.  Statistics  show  they  will  improve.  Pneumonia  has  lost 
some  of  its  terrors  through  this  treatment,  and  eastern  physicians,  who 
strongly  advocate  it,  say  that  they  have  never  seen  anything  like  it  in  the 
treatment  of  any  disease,  except  antitoxin  in  diphtheria,  many  cases  hav- 
ing been  saved  that  formerly  would  have  seemed  hopeless. 

That  atmosphere  has  a decided  influence  on  body  metabolism  is  a 
well-recognized  fact.  Of  the  influence  of  climatic  conditions  on  metab- 
olism, Nichols  (1901)  says: 

“The  main  avenues  by  which  heat  is  dissipated  are  three:  (1)  Radia- 
tion, conduction ; (2)  evaporation  of  water  in  perspiration  and  expired  air; 
(3)  external  work.  The  atmospheric  conditions  affecting  the  escape  of  heat 
from  the  body  are  temperature,  humidity,  and  the  wind.  The  greater  the 
difference  between  the  temperature  of  the  body  and  that  of  the  surround- 
ing objects  and  air,  the  greater  is  the  radiation  and  conduction  of  heat 
from  the  warmer  to  the  cooler.  Hence  the  body  gives  off  more  heat  in 
a cold  than  a warm  environment,  and  to  make  up  for  the  loss,  oxida- 
tion within  the  body  is  increased  by  the  heat-regulating  mechanism.  As 
the  surrounding  temperature  rises,  the  heat  lost  diminishes,  and  oxida- 
tion within  the  body  also  falls.”  Such  circumstances  prove,  what  ex- 
perience has  taught  those  of  us  who  have  studied  cases  in  different  clim- 
ates, that  more  food  in  cold  climates  is  needed  to  make  up  for  this  heat 
loss  and  less  food  in  warmer  climates.  If  all  persons  responded  in  sim 
ilar  manner  to  the  same  influences,  the  best  results  might  be  found  in  j 
cold  dry  climate,  but  here,  as  elsewhere,  individual  peculiarities  exist, 
and  people,  handicapped  by  certain  diseases,  find  more  benefit  in  warm, 
equable  climates,  where  less  demand  is  made. 

Bullock  and  Sands  give  results  and  comparisons  of  climatic  treat- 
ment as  exercising  a definite,  favoring  influence  on  pulmonary  cases. 

Any  of  the  chronic  diseases  mentioned  in  subsequent  pages  will 
be  benefited  by  a change  to  more  favorable  climatic  conditions;  when 
long  travel  is  impossible,  removal  for  short  distances,  where  more  time 
I may  be  spent  outdoors  and  the  air  is  purer,  may  suffice. 

I Other  advantages  than  changed  meteorological  conditions  are  free- 
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dom  from  busine.s.s  and  home  cures,  mental  and  physual  stimulation 
from  changed  .surroundings,  and  tlie  sliniulus  llmt  often  comes  from  tlie 
different  physician  afro  seems  to  tl,c  patient  at  ti,e  re.sort  o understand 
his  partkmiir  trouble.  Very  often  the  separat.on  from  other  membe^ 
of  the  family  acts  advantageously,  and,  with  some  cliromc  troub  e.  ,1 
prove  the  one  thing  needed,  as  many  physicians  can  testily.  ihe 
cases  that  especially  call  for  climatic  treatment  are  the  pulmonary , cardiac, 
and  renal  diseases,  which  will  receive  specific  directions  under  thur 

lt'dTsS;antages  of  this  treatment  have  been  touched  'tpojh;'”;' 
among  which  are  the  expense  involved,  the  separation  from  home  and 
fi  lends  the  relinquishing  of  business  affairs,  the  distance,  and  i 
ournev  In  not  a few  reLts  1 must  add  the  temptations  created  by  too 
much  ammsement,  dissipation,  or  exercise.  Local  disadvantages  at- 
^ched  to  the  ^ may  be  considered  as  poor  or  unsuitable  accommoda- 
toorhy?-^  a'nd  care,  lack  of  comforts  and  amu.scmcnt.  and, 

““Crlety  gSs“"  “ fhe  best  dimatic  results  are  largely 

■'“?gr“j$-”e^h:lmportance  of  hyi^enic  conditions.  I wouW 

must  rLSta  be  w”th  the  same  hygienic  surroundmgs  under  good 

rTghf  meScal  attention  at  health  resorts  mus^e  emp« 
because  it  seems  folly  to  send  any  tbat  need^^^ 

resort  widiout  the  home  are  hke  big  sanatoria,  where  all 

S oten  padenta  fall  “rirhands  of  quacks^because  they  have  re- 

rtor— 

fication  of  the  ‘yF^tt  l?h  altitudes,  I will  then 

be  treated  in  a coast  niay  fill  these  indications, 

give,  under  the  several  diseases  sucl 

It  must  be  remembered  that  the  ea  y . therefore, 

may  get  well  in  than  one'group,  for  evam,de: 

rnt»rpt«,.‘nbcrcn 

well  in  any  of  ‘l-««hnaa  es  and  ^ 


t 

I 
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I years’  experience  in  an  open-air  resort  for  liealth-seekers,  I have  learned 
that  the  physician  who  individualizes  most  carefully  will  experience  the 
best  results.  In  order  not  to  repeat  too  often,  I will  first  mention  the 
diseases  that  are  benefited  by  and  suitable  for  a change  to  any  of  the 
types  of  climate: 

Incipient  pulmonary  tuberculosis,  fibroid  phthisis,  early  cardiac  dis- 
ease with  good  compensation,  early  interstitial  nephritis,  without  cardiac 
complications  or  marked  rise  of  blood-pressure,  early  forms  of  insanity, 
the  anemias,  digestive  disturbances,  certain  cases  of  asthma  and  chronic 
rheumatism,  neurasthenia,  and  functional  neuroses. 

Indications  for  Coast  Climate. — (1)  Pulmonary  cases:  incipient  or 
' early  cases  of  tuberculosis  without  fever,  and  with  few  or  no  constitu- 
tional symptoms.  (A  history  of  early  hemorrhage  is  no  contraindication.) 

Chronic  fibroid  cases,  with  or  without  marked  bronchitis  and  em- 
physema (the  accompanying  bronchitis  should  be  a more  or  less  dry 
type).  Tuberculosis  of  the  upper  air-passages.  Elderly  people  with 
long-standing  inactive  trouble.  Cases  complicated  with  cardiorenal 
diseases.  Chronic  bronchitis  and  emphysema  (especially  old  and  very 
young  people).  Marked  emphysema  (any  age). 

(2)  Kidney  cases.  Chronic  parenchymatous  and  interstitial  nephritis, 
especially  with  tendency  to  high  blood-pressure. 

(3)  Heart  cases.  In  valvular  trouble,  with  or  without  loss  of  com- 
pensation. Myocarditis,  arteriosclerosis,  and  angina. 

(4)  Diseases  of  the  nervous  system,  with  marked  neurotic  manifesta- 
tions. 

(5)  Acute  or  chronic  bone  lesions  of  childhood. 

Contraindications.- — The  great  mass  of  pulmonary  tuberculous  cases, 

especially  the  active  type.  Acute  bronchitis. 

Indications  for  Inland  Climates. — It  is  difficult  to  draw  any  sharp 
lines  for  cases  that  should  be  sent  to  either  low  or  medium  altitude. 
Certain  general  principles  and  classes  of  patients  are  a distinct  guide, 
but  individualization  must  be  used  here  as  well  as  decision  between 
medium  and  high  altitudes.  Besides  the  pressure,  much  depends  upon 
the  other  atmospheric  conditions,  and  the  nature  of  the  place  at  the  time 
of  year.  ^ There  are  very  distinct  indications  for  and  against  high  alti- 
tude, which  are  a guide  for  inland  types. 

Indications  for  High  Altitude  Treatment  (3000  to  7000  Feet).~{\) 
Pulmonary  cases:  the  great  mass  of  tuberculous  cases  (hemoptysis  no 
contraindication);  early  tuberculosis,  with  or  without  fever  and  consti- 
tutional symptoms;  early  or  mild  latent  tuberculosis — cases  with  infil- 
tration or  beginning  destruction,  with  pleurisy,  or  old  pleuritic  adhesions; 
tuberculosis  with  compensated  cardiac  disease. 

(2)  Forms  of  asthma  that  have  no  great  degree  of  emphysema. 

(3)  Secondary  anemias  and  chronic  digestive  disturbances  without 
cardiac  or  renal  involvements. 

i (4)  Convalescents  from  acute  diseases  that  have  not  involved  the 
) heart. 

I Contraindications  for  High  Altitude. — (1)  Pulmonary.  Acute  pneu- 
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cases  ot  u,bcccuu,sis 

(Ingl,  tcvcv  aicnc  ,.yK,  ^U.  lungs,  wUl,  ex- 

mvolveiiuMit  ot  l)oth  _ ••  p^L-iion  iill  of  which  will  do  better  at 

tensive  adhesions  and  dyspnea  o ^ ‘ jpj  accompanying  tiron- 

low  or  medium  altitude;  chrmne  Tldren  and  infants, 

chitis  and  emphysema;  i)etter  in  low  or  medium 

nervous  system  and  those  «ith  marked  nenrohe 

""Sto<dio.„  /or 

izmg  “ses,  one  “g  j°'^'“i^pTOve  and  do  well  at  a medium  altitude 
dicated  for  high  altitude  • p.  located  or  better  equipped 

especially  when  the  resort  keep  in  mind,  however, 

for  the  individual  is  more  aval  a . ,i‘ ^ ^^^ojiheric  conditions  of 

that  the  more  such  cases  can  approach  the  ^ 

high  altitudes,  the  more  ggfactoiy  N„^ember  to  May,  and  a 

a medium  altitude  during  November,  on  account  of  the 

sSre1l"chan|e^^^^ 

Sr"d  w"  s:’t,“t  the  decision  miist  be  made  for  each  in- 

dividual  case.  , qqq  ^re  much  the  same 

Indications  for  low  Here  I manage 

as  for  coast  climates,  with  similar  than  with  cases 

to  have  patients  make  two  c ang  indicated  for  coast 

sent  to  higher  elevations.  I months  a short  distance  from 

climates  will  do  ^ A drvness  add  to  their  comfort  and  improve 

thesea,theshgM»  ,pp„aches,  it  seems 

besU0°send  them  nearer  that  this  is  a rule  that 

can^SK  Zg  tSacific  Coast,  and  should  work  smnlarly 

will,  I believe,  be  handled  best  in  si  c ^ the  pulmonap^  and 

""'Xdications  for  Desert  a'i^mid  no 

abundance  of  sunshine,  extreme  d^ne^,  v a i . 1 ^ 

sudden  change.s,  the  cases  indicate  d au  . 
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Advanced  pulmonary  tuberculous  cases,  with  or  williout  laryugale 
i iuvolveineut,  ehrouic  bronchitis  or  emphysema,  with  ])ronounced 
i expectoration;  many  cases  of  nephritis;  simple  albuminuria;  rheumatism 
j aud  gout;  arthritis  deformans,  especially  early  cases;  neuritis;  arterio- 
I sclerosis. 

It  is  surprising  how  occasionally  an  advanced  pulmonary  case  will 
i do  well  in  deserts  without  altitude,  after  having  tried  in  vain  other  cli- 
I matlc  resorts. 

; Diseases  Benefited  by  Climatic  Treatment  and  the  Places  Indi- 
cated.— Tuberculosis. — As  a general  rule,  it  is  well  to  remember  that 
another  region  or  elimate  than  the  one  in  which  the  disease  is  contracted 
should  be  seleeted.  All  climatic  resorts  may  have  the  disease  originate  in 
them,  but  eertain  regions  have  distinct  advantages  for  treatment.  All 
pulmonary  cases  except  those  contraindicated  under  high  altitude 
should  be  sent  to  the  Colorado  or  New  Mexico  resorts  for  the  whole 
year. 

For  less  altitude  choose  Asheville,  N.  C.,  for  the  whole  year.  When 
a warmer  climate  is  desired  for  the  winter  months,  the  resorts  of  Arizona 
may  be  selected. 

The  lower  altitudes,  whieh  are  to  be  preferred,  are  the  Adirondacks, 
New  York,  and,  for  the  winter,  the  resorts  of  South  Carolina,  Georgia, 
and  southern  California. 

My  plan  for  patients  who  do  not  respond  well  to  cold  winter  weather, 
and  who  cannot  go  far  to  the  mountain  regions,  or  who  can  make  two 
annual  changes,  is  to  advise  Tucson,  Phoenix,  or  the  foot-hills  of  southern 
California,  preferably  Redlands,  during  the  winter  months,  then  Color- 
ado Springs,  Denver,  Santa  Fe,  or  Silver  City,  summer  and  autumn. 
Remember  that  an  incipient  case,  without  constitutional  symptoms,  may 
go  to  any  resort  and  get  well,  but  I write  here  as  definitely  as  possible  for 
the  great  number. 

In  six  months  the  disease  is  often  arrested,  but  the  residence  under 
climatic  treatment  should  continue  for  one  year.  It  is  unsafe  for 
patients  to  return  to  former  climatic  conditions  within  less  time.  Those 
[ pulmonary  cases  contraindicated  for  high  altitude,  or  such  as  must  go 
to  a lower  altitude,  I should  send  for  the  winter  to  Tucson,  Phcenix, 
and  the  foot-hills  of  southern  California,  preferably  Redlands,  Banning, 
or  Palm  Springs,  or  the  resorts  of  South  Carolina  and  Georgia;  for 
the  summer,  the  Adirondaeks,  White,  and  Catskill  Mountains.  Other 
cases  may  do  well  in  the  elevated  parts  of  Long  Island  and  northern  New 
Jersey.  For  the  whole  year,  the  foot-hills  of  southern  California,  near 
the  eoast,  may  be  selected. 

Babcock  says,  incipient  cases,  in  fairly  good  physical  state,  may  go 
to  almost  any  resort  where  they  can  live  outdoors  day  and  niglit.  He 
prefers  Colorado,  New  Mexico,  or  resorts  of  the  Engadine.  “They 
may  get  on  well,  however,  in  California  and  those  elevated  parts  of  Ari- 
zona, Mexico,  and  southern  Texas,  where  conditions  of  living,  already 
designated,  ean  be  secured ; many  of  them  do  well  also  in  parts  of  Nortii 
Carolina,  Georgia,  and  even  Florida.” 
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The  rule  for  laryngeal  luberculosis  does  not  diiler 

diseases  of  drildhood  are  best  treated^^^^^^  near 
the  seashore  by  an  oeean  chmate.  A fe  ' j „,„ions.  The 

Sa,  preferably  San  Diego,  is  Weal  chmat.c^ly  ™ 

tortu  Jely  there  is  ™ C b 

Sea  Breeze,  Atlantic  City  Cape  , Bermuda,  and  Nassau. 

shore  of  Long  Island,  and  in  wm  , ^^’j-gsults  of  surgical  tuber- 
Ely  and  Whitlock  give  interesting  details  and  results  B 

culosis  in  children  at  Sea  Breeze.  Goueh  ’’—When  the  sputum 

Chronic  Bronchitis  n 1 1 moist  climates, 

is  scanty  and  the  cough  dry,  it  is  es  Bermuda,  Nassau, 

such  as  the  resorts  of  Florida  and  he  and  cough 

Cuba,  and  Puerto  Rico,  or,  cheSen Aiken,  Augusta,  and  the 

nCLTcS^r^has  rnany  rnW  “ tr!n  ^ 

"‘“sothern  Pines  and  Mken  South  C-o^XdVan\ays?'““^  “ 
south  when  a low  altitude  is  dn™*  ; necessary  that  the  patient, 

“There  is  no  disease  m which  it  is  m . . ^ ,j,^n  in  chronic 

and  not  the  disease,  should  neneive  firs 
bronchitis.  The  therapeutic  “^Kations  are  ro^ 

the  acute  affection,  and  therefore  a ^ j jj  jj,  g,st  importance 

effort  to  suit  the  treatment  to  the  ‘ndiv  d™  ■ climates  that 

toavoidacold,wet,andfoggyclmate,b  t t 1 sufferers  are 

the  affection  is  most 

unable  to  seek  a better  one.  Jhj  *ho  ^ 

the  most  favorable  '^'XLu^ermiida,  Jamaica,  Cuba,  Florida,  and 
in  the  winter,  such  as  Nassa  , Tr^rone  the  Mediterranean  coast, 

southern  Californm  m Anmrica  m Furop^e^ 

Sicily,  Madeira,  the  1®'“’  with  tuberculous  tendencies,  do 

siss-V’i;  -v 

climates  alternately.  vm  Uvicino' climate  will  usually  be  found 

Tn  the  summer  months  a led,  especially  ni  the 

most  beneficial  if  a continuous  outdom 
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forest  districts  or  on  the  plains.  In  Canada,  Muskoka,  tlie  forests  of 
northern  Ontario  and  Quebec,  the  plains  of  the  northwest,  the  foot-hills 
of  the  Rocky  Mountains,  and  many  parts  of  British  Columbia,  offer  ad- 
mirable opportunities  for  such  a life.  In  the  United  States  the  New 
England  and  the  Pacific  coast  States  are  best.  Experience  has  proved 
that  all  these  parts  afford  excellent  resorts  for  tuberculous  patients,  and 
they  should  be  equally  favorable  for  chronic  bronchitis,  but  as  yet  little 
consideration  has  been  given  to  the  subject.  In  time  it  will  probably  be 
shown  that  in  chronic  bronchitis,  as  in  tuberculosis,  the  all-important 
matter  in  the  treatment  is  not  the  mild  climate,  but  the  outdoor  life,  care 
being  taken  to  keep  the  body  and  limbs  warm  so  as  to  prevent  congestion 
of  the  bronchial  mucous  membranes.  Even  in  the  Yukon,  long-stand- 
ing cases  of  chronic  bronchitis  have  quickly  recovered.” 

Emphysema. — For  this  trouble  a low  altitude  or  a coast  climate 
should  be  chosen,  for  this,  as  well  as  bronchitis,  outdoor  life,  hygiene, 
care  of  the  diet,  and  attention  to  elimination  are  more  important  than 
the  place  chosen. 

Southern  California  offers  many  advantages  to  those  who  wish  per- 
manent residence.  Other  suitable  resorts  are  those  of  South  Carolina 
and  Georgia.  It  is  best  to  keep  these  cases  under  2000  feet  elevation; 
a few  only  do  well  above  1000  feet  altitude. 

Asthma. — There  is  no  rule  for  this  class  that  can  be  safely  followed. 
Each  case  is  a study  in  itself.  When  nervous  symptoms  are  present, 
any  change  may  relieve  or  prevent  an  attack.  A change  to  any  high 
altitude  resort  is  most  beneficial  in  cases  without  emphysema.  The 
patient  must  help  by  his  own  experience.  I have  seen  most  excellent 
results  in  eastern  visitors  from  a residence  in  southern  California,  and 
others  doubtless  experienced  equal  or  better  results  at  their  own  re- 
sorts. 

Convalescents  from  acute  respiratory  diseases  are  benefited  by 
any  change  where  the  case  may  be  longer  In  the  open  air,  and  this  is 
usually  sufficient.  If  the  patient  lives  near  the  coast,  the  best  location 
is  inland,  to  a higher  elevation,  and  some  such  change  is  often  necessary 
to  effect  a cure.  Hay-fever,  or  rose  cold,  is  often  avoided  by  any  change 
to  regions  with  less  or  a different  vegetation — from  the  country  to  the 
city  is  often  sufficient.  Places  most  suitable  are  the  White  Mountains, 
Adirondacks,  Catskills,  and  Berkshire  Hills,  Glen  Summit  in  the  Blue 

Ridge,  Pacific  Coast,  Thousand  Islands,  Long  Island  shore,  and  Staten 
Island.  ^ 

Diseases  of  the  Kidney. — ^Next  to  pulmonary  cases  chronic  Bright’s 
disease,  and  convalescents  from  acute  Bright’s  disease,  are  most  bene- 
fited through  climatic  treatment.  If  these  cases  are  under  careful 
management  early,  and  in  the  right  climate,  there  is  no  reason  why  a 
cure  should  not  result  in  quite  the  same  manner  as  with  pulmonary 
tuberculosis.  Changeable  cold  weather  and  high  altitudes,  which  in- 
crease blood-pressure,  act  injuriously,  so  temperate  climates  and  moun- 
tainous regions  are  out  of  the  question.  We  know  that  nephritis  occurs 
infrequently  in  warm  equable,  climates,  and  that  these  cases  improve  on 
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removal  from  changeable  irregular  weatlieV  to  an  eciuable  region.  It  i.s 
..esiSe,.ce  in  ..h 

and  pro,b'  elimination  iVtrough  the 
Iwn  Styf  and^^bowels  are  essential.  1 have  no  apolog.es  to  make 
wll  I U.ge  tor  these  eases  southern  Calitorma,  Santa  Barham  L« 

Angeles,  &n  lhe^^^^  varying 

Besides  the  necessary  comforts  for  f^r  children  and 

additional  advantage  of  ^ffor  ^ ^ . “A  patient  in  good  cir- 

young  infants  it  has  no  supen  . the  winter  months,  or,  if 

cumstances  may  be  urged  to  go  ^ eauable  climate,  like  that  of 
necessary  to  move  these  cases  of 

southern  California,  i here  is  _ wpather  which  prevails  m the 

removal  from  the  changeab  e,  April.”  Again;  “In  the  con- 

temperate  regions  .^^sTisease,  car^  should  be  taken  to  guard  the 

valescence  from  acute  Bnght  s d beneficial,  particularly 

patient  against  cold.  A change  oi  an  ^ 

a residence  in  a warm  equable  c Soutbern  Pines,  North 

Other  places  of  value  foi  wi  (-poreia  and  Florida,  Bermuda, 

:tagefwherdt  em^iiSrare  .Lted  choose  low  altitude  resorts  of 

Arizona.  Qv^tem —Heart  Disease— As  a general 

Diseases  of  the  Circulatory  y heart  lesion  is  compensated, 

rule,  unless  there  are  other  of  the  decrease 

high  altitude  resorts  are  contramd  ’ ^^ble  to  meet  the  m- 

of  pressure  in  elevated  regions,  ^ dilatation  on  overexertion  after 

creased  demands  put  upon  i , or  ^Vhether  a case  should  go  to 

arrival  in  high  altitude  regio  ^ largely  depend  upon  the  uidi- 

a colder  or  warmer  fqv>^ble  cl  ^.pb  ^.fpty  be 

vidual.  Many  feel  better  at  a s g t 1 elevations, 

sent.  Advanced  cases  of  heait  disea  g^^pbig  a climatic  change. 

They  are  usually  Georgi.i,  Florida,  aud  southern 

For  winterrihe  resorts  ot  So  . thCaroh  .^^^  Berkshire  Ililla,  -mriher.. 

Sts%"‘J^atskili::tt.rd’a:h:Vo..g  lsU...d,  coast  of  Ma.nc  a..d 
California  are  preferable. 
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Resorts  with  proper  bathing  facilities  in  low  elevations  may  be  best 
suited  in  individual  cases. 

To  give  the  views  in  part  of  a high-altitude  physician,  Hall,  of  Denver, 
says:  “Without  statistics  to  prove  it,  I am  equally  impressed  with  the 
belief  that  atheromatous  patients  with  increased  blood-pressure  are  more 
liable  to  disaster  than  those  without  such  increase.  The  failure  of  even 
a small  margin  to  maintain  the  required  pressure  disturbs  the  circulatory 
conditions  profoundly.  Patients  with  hearts  greatly  exhausted  by 
chronic  disease — as  phthisis,  pernicious  anemia,  and  similar  troubles — 
are  occasionally  seriously  embarrassed  by  the  increased  demands  of 
the  altitude,  even  though  no  physical  exertion  be  made.”  This  seems 
quite  true,  and  if  heart  cases,  on  going  to  a reasonable  altitude,  show 
dyspnea  from  loss  of  compensation,  it  is  best,  even  after  one  failure  of 
compensation,  to  go  to  lower  altitude. 

Arteriosclerosis  is  benefited  by  residence  in  warm,  equable  climates, 
or  where  the  patients  with  this  trouble  can  escape  changeable  cold  and 
damp  weather.  The  treatment  of  this  disease  is  certainly  helped  by 
climate.  Much  of  the  benefit  is  due  to  the  outdoor  life  afforded  and  the 
avoidance  of  any  acute  catarrhal  conditions.  High  and  medium  alti- 
tudes should  be  excluded,  for  reasons  already  given.  The  low  altitude 
and  coast  region  resorts  are  practically  all  suitable,  and  the  choice  should 
be  made  according  to  the  circumstances  and  preference  of  the  patient. 
I prefer  the  low  altitude  regions  near  the  coast  of  southern  California, 
but  not  directly  on  the  coast,  on  account  of  the  increased  dampness;  for 
winter  alone,  Florida  and  South  Carolina  and  Georgia.  Boardman 
Reed  recently  wrote  on  the  treatment  of  this  disease,  urging  climato- 
therapy  along  these  lines:  “Moderate  warmth  and  dryness  promote  the 
action  of  the  skin,  and,  joined  with  equability,  afford  the  arteriosclerotic 
the  most  favorable  external  conditions  for  attaining  an  old  age  in  spite 
of  his  disease.  Many  places  in  the  southwest  suit  well,  especially  for  the 
winter  months.  When  the  patient  can  live  .all  the  year  round  in  such  a 
comparatively  dry  and  equable  climate  as  that  of  southern  California, 
at  nearly  the  sea-level,  his  chances  for  improvement  will  be  greatly  in- 
creased. This  is  especially  true  for  the  more  favored  localities  of  that 
region  near  the  coast,  though,  as  a rule,  not  directly  on  the  seashore. 
The  blood-pressure  is  not  disturbed  in  this  region,  either  by  altitude  or 
by  violent  storms,  cold  waves,  or  extreme  changes  of  temperature,  such 
as  prevail  so  much  of  the  time  in  many  parts  of  our  country.” 

For  extreme  cases  it  is  necessary  to  add  to  climate  rest  and  sana- 
torium treatment. 

Chronic  Kheumatic  Affections  and  Gout. — Freedom  from  change- 
able, damp,  and  cold  weather  should  be  urged.  As  a rule,  warm  and  dry 
resorts  are  indicated,  rather  than  cold  and  damp  regions.  The  presence 
of  natural  or  artificial  baths  is  an  advantage.  I would  prefer  a moist 
resort,  with  the  proper  facilities  for  baths,  than  a dry  resort  without  them, 
ihe  nature  of  the  soil  at  any  chosen  region  is  important.  A moderate 
a|titude  with  dry  conditions  probably  benefits  the  greatest  number. 
\ irginia  Hot  Springs  may  be  well  recommended  for  all  ihese  alfeetions, 
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and  fov  any  time  of  year,  alUiougli  autumn,  wmlet,  anti  spntig  are  the 
eat  seasons.  It  can  boast  of  modern  e.,m|,n.ent  anti  aceom  notla  tons 
, t Ltment  and  care.  Hot  Springs,  North  Carolma,  has  the  at  van- 
tage o both  climate  and  baths.  The  low  alUtude  regmu  of  southern 
California  has  the  climate,  hut  the  natural  waters  extsUng  h«e  are  not 
vet  made  available,  or  the  places  sufhciently  comfortable  tor  the  average 

health-seeker.  Some  adults  are  benefited  by  ’’7; 

not,  while  children  always  improve  due  to  outdooi  htt.  O her  . t. 

recommended  are  Saratoga.  New  \ork,  „ 

S sS"  S lys:  ■■Cout’y  and  rheu- 

and  early  neuralgias  or  neuritis,  have  frequently 

rapklly  improved  under  my  observation  in  this  greatly  eliminative 

ent  Certain  patients  are  more  apt  to  have  tk’ 

and  improve  imWdiately  with  a change  to  a warmer  climate.  As  rule. 

a dry  equable  climate  suits  important  to  the  dia- 

Diabetes.  Contentme  these  without  ieopardiz- 

betic,  and  can  usually  be  found  at  sained.  As  the 

ing  either,  climate  can  ^ disease,  do  not  advise  any 

nervous  system  is  so  easily  irii  a better  than  the  coast,  where 

high  altitude  resort.  Low  altitudes  are  bet^  ^ 

there  is  equability  and  the  pa  len  ^ i-p  j fj-oni  the  east,  the  per- 
£ .e  tried-?  kw  do 

“l;^!im.'’tSM;.  Ashore  resorts  are  not  advantageous,  as  dia- 
betics do  not  withstand  a damp  sorts  of  southern 

To  this  I make  an  exception  of  j Santa  Bar- 

California  in  the  summer  months,  especiall)  San  IMeg 

bara.  qv<?tein— For  the  serious  organic  dis- 

Diseases  of  the  Digestiv  ^ it  be  to  make  the  patient 

r:  m 

ions  region. 


I 

DISEASES  BENEFITED  BY  CLIMATIC  TREATMENT  161 

i 

* For  functional  diseases  of  the  digestive  system  any  change  will  do 

[ Virginia  Hot  Springs,  Saratoga,  New  York,  and,  in  general,  any  of 
I the  medium  low  altitude  health  resorts. 

, Diseases  of  the  Nervous  .System. — The  organic  lesions  do  best  in 
low  and  medium  altitudes,  which  offer  dryness  and  equability.  Arizona 
j parts  of  southern  California,  and  Asheville,  North  Carolina,  are  suitable! 

If  there  is  much  irritability,  select  a coast  climate.  If  anemia  is 
: present  the  high  altitudes  of  New  Mexico  and  Colorado  are  best.  The 

: functional  diseases  of  the  nervous  system  are,  like  the  digestive,  benefited 
1 by  any  change;  the  choice  must  necessarily  be  individual,  after  consulting 
i the  patient’s  wishes.  A relaxing  climate  is  usually  best,  on  account  of 
the  nervous  irritability. 

Florida,  Bermuda,  and  Nassau  are  excellent  for  cases  of  neurasthenia 
i and  insomnia,  convalescents,  and  those  who  need  rest  from  business 
strain.  The  resorts  of  South  Carolina  and  Georgia  will  suit  many. 
The  low  altitude  places  of  southern  California  seem  to  increase  nervous 
irritability,  while  the  coast  often  decreases  it.  If  anemia  is  present  in 
these  cases  as  the  probable  cause,  or  for  anemia  itself,  choose  the  high 
altitude  resorts,  as  Colorado,  New  Mexico,  and  Asheville,  North  Caro- 
lina. 
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CIENEEAL  EXEECISE 


By  THOMAS  A.  STOREY,  A.M.,  M.D.,  Ph.D. 

For  obvious  logical  reasons,  I have  arranged  the  topical  discussion 
of  General  Exercise  in  this  chapter  as  follows:  First,  the  Physiology  of 
Exercise;  second,  The  Prophylactic  and  Therapeutic  Action  of  Ex- 
ercise; third,  The  Untoward  Effects  of  Exercise;  fourth.  Indications 
for  Exercise;  fifth.  Contraindications;  sixth.  The  Administration  of 
Exercise;  seventh.  The  Varieties  of  Exercise  at  the  Disposal  of  the 
Practitioner;  eighth.  The  General  Application  of  Exercise. 

Physiology  of  Exercise. — The  rational  prescription  of  exercise  must 
rest  upon  an  intelligent  knowledge  of  the  more  important  physiological 
activities  that  are  directly  and  indirectly  affected  by  the  contraction  of 
the  skeletal  muscles.  The  following  outline  of  these  more  important 
physiological  activities  is  presented  in  order  to  bring  out  the  rationale 
of  the  later  discussion.  The  scope  of  this  chapter  eliminates  any  con- 
sideration of  minor  physiological  details  and  limits  the  presentation  to 
a brief  outline  of  the  main  relevant  facts. 

The  contracting  muscle  has  a mechanical  squeezing,  pumping  influ- 
ence upon  the  vascular  tissues  with  which  it  comes  into  pressure  contact. 
This  influence  serves  to  accelerate  the  lymph  and  venous  circulation 
during  exercise.  The  pressure  of  the  contracting  muscles  also  stimu- 
lates the  local  afferent  nerve  endings  initiating  vasomotor  reflexes  which 
lead  to  local  vascular  dilatation.  In  these  ways  the  contracting  muscle  is 
given  an  increased  blood  supply  and  an  increased  venous  and  lymphatic 
drainage.  In  addition,  the  contraction  of  voluntary  muscle  is  accom- 
plished at  the  expense  of  some  or  all  of  the  various  chemical  constituents 
of  the  neuromuscular  mechanisms  involved,  i.  e.,  the  neuron  and  the 
striated  muscle  fiber.  In  the  muscle  fiber  these  chemical  reactions 
result  in  the  diminution  of  glycogen  and  in  the  production  of  such  wastes 
as  carbon  dioxide,  sarcolactic  acid,  acid  potassium  phosphate,  and 
creatin.  In  the  nerve  cell  the  products  of  activity  are  less  well  known, 
but  it  has  been  established  that  the  physiological  activity  of  nerve  centres 
IS  accompanied  by  the  production  of  acid  wastes.  Under  the  extreme 
conditions  of  experimental  fatigue  in  the  laboratory  it  has  been  shown 
y the  microscope  that  muscle  fiber  and  nerve  cells  undergo  extraor- 
dinary change  m their  staining  reactions.  Even  the  nerve  fiber  under 
tests  for  fatigue  displays  an  altered  reaction  to  histological  stains. 

t IS  evident,^  then,  that  voluntary  muscular  contraction  is  accom- 
panied by  chemical  losses  in  the  nerve  cell  and  muscle  fiber.  The  waste 
products  of  these  chemical  reactions  are  emptied  into  the  lymph  and 
blood  streams  surrounding  these  tissues,  and  must  be  reckoned  with 
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qualitatively  eheS’ lo"si  siTstwncd  by  the  muscle 
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all  the  organs  of  the  body  may,  under  the  inhuence  of  physical  exercise, 
be  tin-own  into  greater  functional  activity,  and  therefore  be  called  upon 
for  an  increased  expenditure  of  chemical  resource.  Even  though  the 
increased  loss  in  any  given  tissue  cell  may  be  infinitesimal,  the  sum- 
mated  increase  from  some  millions  of  tissue  cells,  tlependent  upon  the 
I extent  of  the  physical  exercise,  may  amount  to  a great  deal  compared  to 
j the  normal  loss. 

1 The  chemical  reactions  which  take  place  during  the  functional  activity 
of  the  tissue  cell,  and  on  which  the  nature  of  that  activity  depends,  are 
chemical  reactions  within  the  substance  of  the  cell.  These  reactions 
form  products  which  are  eliminated  from  the  cell  as  wastes.  As  a result 
of  this  action  the  cell  loses  a part  of  the  material  which  it  has  constructed, 
and,  in  addition,  suffers  more  or  less  structural  wear  and  tear.  This 
destructive  process — katabolism — throws  various  waste  products  into  the 
lymph  and  blood  streams. 

The  contraction  of  the  voluntary  muscle  fiber  is  accompanied  by 
an  increased  evolution  of  heat  and  the  elimination  from  the  fiber 
of  carbon  dioxide,  sarcolactic  acid,  acid  potassium  phosphate,  and 
creatin.  These  substances  are  called  “fatigue  substances.”  With- 
out going  farther  into  the  details,  it  may  be  stated  that  each  func- 
tionating tissue  contributes  its  so-called  wastes  as  a result  of  katabolic 
action,  and  that  these  wastes  are  carried  in  one  form  or  another  by  the 
blood  all  over  the  body.  Each  tissue  is  bathed  by  a solution  of  these 
waste  products  in  blood.  Some  of  these  products  enter  into  chemical 
associations  in  the  blood,  which  may  alter  their  possible  toxicity;  carbon 
dioxide  is  largely  eliminated  by  the  lungs  before  it  reaches  the  arterial 
stream.  But  the  fact  remains  that  the  chemical  wastes  or  fatigue 
! products  of  voluntary  muscular  contraction  and  the  increase  of  chemical 
waste  from  other  tissues  affected  by  physical  exercise  must  have  a more 
or  less  stimulating,  irritating,  or  depressing  influence,  as  the  case  may  be, 
upon  the  general  tissues  and  organs  of  the  body,  particularly  upon  the 
cells  of  the  central  nervous  system,  before  they  are  finally  excreted  from 
the  body. 

3.  The  Hormone  Action  of  the  Katabolic  Products  of  Physical  Exercise. — 

These  fatigue  or  waste  products  come  into  contact  first  with  tissues  of 
the  voluntary  muscles  themselves. 

Lees  investigations  show  that  “the  physiological  action  on  skeletal 
muscle  of  each  of  the  commonly  recognized  fatigue  substances,  namely, 
carbon  dioxide,  paralactic  acid,  and  monopotassium  phosphate,  is  of  two 
opposite  modes,  the  appearance  of  the  one  or  the  other  mode  being  de- 
pendent upon  the  quality  of  the  substance  that  is  present  and  the  duration 
of  its  activity.  If  present  in  small  quantity,  or  moderate  quantity,  for  a 
brief  time  each  substance  causes  an  augmentation  of  activity  of  the 
muscle,  which  is  characterized  by  an  increase  in  irritability  and  working 
power.  If  present  in  moderate  or  large  cpiantity,  or  in  smaller  quantity, 
for  a longer  time,  each  substance  causes  a depression  of  activity  or  fatigue 
of  the  muscle,  which  is  characterized  by  a decrease  in  irritability  and 
working  power.” 
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The  curves  read  from  left  to  right.  lolunCrcoS^ns  against  con- 

upon  electrical  stimulation,  B.  Conditions  as  in  Series  A.  except  that 

Fig.  3 
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i The  lymph  and  blood  streams  carry  these  waste  products  in  solution, 
: or  in  some  form  of  chemical  association,  away  from  their  places  of  origin 

j and  distribute  them  in  the  blood  stream  to  all  the  tissues.  Our  present 
I knowledge  of  the  susceptibility  and  response  of  the  fixed  and  circulating 
1 tissue  cells  of  the  body  to  the  stimulating  action  of  circulating  irritants 
I of  various  sorts  leads  us  to  expect  that  these  various  circulating  acid 
j wastes  of  voluntary  muscular  contraction  must  have  a more  or  less  im- 
[ portant  influence  upon  the  functional  activity  of  all  the  organs  of  the  body. 

This  is  the  simplest  explanation  of  the  various  more  remote  influences  of 
i exercise.  This  is  particularly  true  in  the  relation  between  muscular 
i work  and  the  functional  activity  of  the  central  nervous  system.  A num- 
: ber  of  central  and  spinal  centres  are  stimulated  to  greater  activity 

through  the  products  of  muscular  work.  As  soon  as  the  tension  of  carbon 
i dioxide  in  the  pulmonary  alveoli  and  in  the  pulmonary  veins  exceeds  the 
i normal,  this  chemical  waste  becomes  a stimulant  of  the  respiratory  centre, 
j causing  a more  rapid  respiratory  rhythm,  and  therefore  a more  rapid 
removal  of  carbon  dioxide  from  the  alveoli  of  the  lungs.  When  these 
katabolic  products  are  carried  to  the  central  nervous  system  in  sufficient 
amount  they  apparently  stimulate  the  cardiac  centres  and  thus  assist  in 
accelerating  the  heart  beat. 

In  the  same  general  way  the  nerve  centres  controlling  the  action  of  the 
sweat  glands  are  stimulated  to  greater  activity  because  of  the  action  of 
these  centres  of  chemical  wastes  given  off  by  the  working  muscle  and 
brought  in  contact  with  the  nerve  centres  by  the  blood. 

The  increase  in  blood  pressure  accompanying  exercise  is  anothei 
phenomenon  which  is  at  least  partially  due  to  the  action  of  these 
products  on  the  vasomotor  centres. 

It  is  possible,  too,  that  the  general  growth  stimulus  that  follows  sys- 
tematic exercise  in  younger  persons  may  be  due  to  an  anabolic  stimulus 
from  some  hormone  given  off  during  muscular  contraction. 

Experiments  which  I performed  in  the  physiological  laboratory  of 
Stanford  University,  in  1899,  show  that  moderate  exercise  of  the  larger 
muscle  groups  is  accompanied  by  an  increase  in  the  irritability  of  the 
motor  centres  of  the  brain.  After  such  exercise  smaller  muscle  groups 

in  this  case  the  deep  flexors  of  the  forearm — previously  voluntarily 
fatigued,  could  be  voluntarily  stimulated  to  do  a normal  quantity  of 
work  in  spite  of  their  diminished  irritability.  This  effect  was  in  all 
probability  a result  of  the  stimulating  influence  of  the  chemical  products 
of  muscular  activity  carried  to  the  cerebral  cortex  and  there  brought  in 
contact  with  the  nerve  cells  of  the  motor  centres. 

So  far  we  have  been  considering  the  general  stimulating  influences  of 
these  waste  products.  We  noted  in  considering  the  influence  of  these 
chemicals  upon  the  muscle  fiber  that  a depressing  influence  followed 
their  excessive  or  prolonged  production.  The  same  law  operates  in  the 
general  influence  of  these  products.  A depressing  or  fatiguing  influence 
accompanies  the  rapid  excessive  production  of  these  chemical  wastes. 
And,  too,  it  may  be  stated  that  any  prolonged  production  in  excess  of  the 
ability  of  the  organism  to  neutralize  or  eliminate  those  toxic  products 
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will  eventuate  in  res])iratory,  eantiae,  and  fatigue,  functional 

depression,  febrile  reaction,  and,  in  extreme  cases,  in  organic  injury 
All  of  our  various  theories,  offered  in  exiilanation  of  sleep, 
prominently  the  depressing  effects  on  the  higher  nerve  centres  by  the 
S wastes  of  tissue  metabolism  attendant  upon  tlie  day  s work. 

4 ThftoCce  of  Exereioo  upon  Excretion  -The  elnn.nat.on  ,,l  these 
various  waste  products  from  the  blood  is  the  function  of  the  several 

rneOrstn^nheti^^ 

pensated  by  a proportional  increase  in  the  ingrat  kidneys  The  solid 

Most  of  the  tor  our  purposes  In 

wastes  eliminated  by  the  s y r the  wastes  from 

general  we  find  that  the  en- 
tire muscular  m — ia  formed  by  hydro- 

dogenous  purin  bases,  and  tissues  is  converted  into  urea 

lytic  cleavage  of  the  protein  molecule  nr  ^ 

by  the  liver  and  excreted  by  / derived  mainly 

ofher  endogenous  purin  basas  ^ Xtarj-  muscles.  The 

IZuid^o "ne  is  increased  within  a few  hours  after 

'“Sn  is  a normal  product  of  the  tl!: 

appears  in  the  urine  as  creatinin  Some  authm^^^ 
elimination  of  creatin  is  increased  by  muscular  exerc 

that  there  is  no  such  relationship.  kidney,  I have  found 

In  addition  to  these  abm.nahons  by  wy 

uniformly  that  *0  urme  con  ams  ‘ investigations  that  have  come  under 
This  has  been  the  finding  m all  the  included  a micro- 

my  observation.  sediment  and  it  has  not  been  infre 

scopic  exmmation  of  the  un  ^ pvprcise  has  caused  the  appearance  of 
quently  found  Ya^g[g  urine  which  ordinarily  contained 

r:ir;c^s:l  nm-  — 

5.  The  Influence  of  Exercise  upon  cells  may  l>e, 

;S^;::.jd  r fS!^^-the  chemical  snpply-^f  the  blood. 
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These  cells  rebuild  themselves  and  restore  their  peculiar  losses  from  this 
common  source — the  blood.  The  muscle  cells  not  only  repair  themselves 
structurally,  but  they  also  store  up  glycogen  for  future  contractile  activity. 
The  neuron  not  only  repairs  any  losses  from  wear  and  tear  in  its  own 
structure,  but  also  stores  up  its  chromophile  substance  for  further  func- 
tional activity  in  the  elaboration  of  its  nerve  impulse.  And  so  each 
tissue  cell  that  has  participated  more  or  less  directly  and  more  or  less 
extensively  in  the  functional  activity  of  the  motor  neurons  and  the  striated 
fibers  concerned  in  physical  exercise,  or  that  has  been  brought  directly  or 
indirectly  into  chemical  coordination  through  the  influence  of  the  circu- 
lating chemical  products  of  that  activity  repairs  its  structural  losses  and 
its  functional  losses  from  the  same  source;  that  is,  the  blood,  and  the 
blood,  of  course,  derives  its  food  supply  through  the  digestive  and 
respiratory  tracts.  The  extent  of  this  building-up  and  repairing 
process,  and  the  extent  of  the  demands  upon  the  food  supply  of  the 
blood,  depends  upon  the  quantity  and  quality  of  the  physical  exercise 
taken. 

It  is  evident,  then,  that  anabolism,  the  reconstruction  and  repair  of 
cellular  structure  and  the  manufacture  of  the  various  special  tissue  sub- 
stances, is  more  or  less  profoundly  affected  by  physical  exercise. 

A wise  prescription  of  exercise,  in  the  absence  of  such  incompatibilities 
as  bad  habits  of  eating,  insufficient  nourishment,  bad  habits  of  excre- 
tion, nervous  strain,  and  insufficient  rest,  and  in  the  absence  of  patho- 
logical contraindications,  may,  therefore,  in  the  young  person  promote 
growth,  and  in  the  older  person  secure  an  approximately  normal  weight. 

6.  The  Influence  of  Exercise  on  Structure. — It  is  a well-established  fact 
in  physiology  that  an  unused  organ  does  not  develop  properly;  that  a 
period  of  long  disuse  leads  to  atrophy;  that  regular  exercise  of  an  organ 
leads  to  its  normal  development  and  growth;  and  that  organs  that  are 
exercised  a great  deal  are,  in  most  cases,  hypertrophied.  These  struc- 
tural changes  are  associated  with  the  anabolic  effects  of  exercise,  and  are 
most  apparent  in  the  nervous  and  muscular- tissues,  in  the  heart,  and  in 
the  tendons,  ligaments,  connective-tissue  sheaths,  bones,  and  joints  asso- 
ciated with  the  voluntary  musculature. 

It  seems  to  be  true  also  that  in  certain  tissues  at  least  exercise  not  only 
increases  the  size  of  the  individual  element  (muscle  fiber,  for  instance), 
but  also  increases  the  number  of  the  tissue  elements  present.  So  that 
there  are  more  muscle  fibers  in  the  regularly  exercised  muscle  and  more 
nerve  cells  in  the  regularly  exercised  motor  centre  than  in  those  muscles 
and  centres  that  are  not  regularly  exercised. 

The  voluntary  muscles  have  another  characteristic  reaction  to  exer- 
cise. A mmscle  that  is  exercised  a great  deal  tends  to  shorten  perma- 
nently. This  accounts  for  some  of  the  minor  asymmetries  that  are 
found  in  the  trained  athlete  and  “strong  man,”  such  as  uneven  heiglit 
of  shoulders,  excessive  flexion  of  the  elbow  at  rest,  certain  types  of 
round  shoulders,”  and  so  on.  The  orthopedic  surgeon  takes  advantage 
of  this  cliaracteristic  in  treating  faulty  attitudes,  chest  deformities, 
scoliosis,  flat  foot,  and  other  similar  conditions. 
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7 The  InSuence  of  Exercise  upon  Function— Kxeriise  lias  a local  anil 
a oeneral  ellect  in  its  rclalion  In  (lie  funcliimal  activity  of  t he  Iminan 
orfrllllm  Locally  the  excrciscl  muscle,  with  its  increased  Slr.e  and 
inrinhcr  of  individual  libers,  develops  a (rreater  contractile  power.  And 

r'':;'rniiig  „,otor  centre  ,sen^  ex^JL!  *rr:t:S 

‘tlme'The  speed'’ of' motb".  a™'  oiidurance  of  the  neuromuscular 
Sanisiu^inereasei^ 

irlli'rlX  connective-ti.ssne  sheaths,  ligaments,  bones,  and 

;iit  inTtWn  physiological  limitations,  directly  increased  in  proportion 

to  the  extent  P“‘'XKT’inflnen«^^^  general  metabolism, 

the  movements  of  respira  f^molex  respiratory  machine,  the 

sfesss  eisrs^^sA.  - — . - 
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structural  and  f'^i’^^tional  efficiency.  Exercise.— The  facts 

sistance  or  immunity  of  the  immimity  is  a function  of  some 

“The  production  of  active  or  p When  pathogenic  organ- 

of  the  fixed  and  circulatmg  ceUs  of 

isms  within  certain  limits  of  several  processes 

destroyed  or  rendered  tPey  may  be  killed  and  dissolved 

dffiev  may  be  devoured  by  phagocytes , t > ^ ^ imprisoned  and 

by  agentJ  in  solution  in  the  tissue  puce  , ^ ^ ts 

mdled  off  locally  from  the  rest  of  the  the  tissue  fluids, 

may  be  neutralized  or  destroyed  by  ‘ directly  by  the  tissue  cells 

d'hLe  several  defensive  of  those  cells.  On  the 

or  indirectly  by  the  products  of  ' J phenomena  of  immunity 

'ir;  Sm. — .™  •• 

Wi^'^^ttoete  the  immunity  producing  power,  of  tne  cell 
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depends  upon  its  nourishment,  including  food,  water,  and  oxygen;  upon 
its  relief  from  the  toxic  influence  of  its  own  waste  products;  upon  its 
exercise;  upon  its  opportunities  for  rest  and  repair,  and  upon  a reasonable 
freedom  from  the  direct  and  indirect  influences  of  pathogenic  organisms. 
These  facts  have  everywhere  been  forced  upon  the  attention  of  men  who 
are  experimenting  with  the  immunity  reactions  of  the  blood.  They  find 
healthy  blood  is  necessary  for  good  reactions.  Bactericidal  phenomena, 
phagocytosis,  bacteriolysis,  agglutination,  the  productions  of  antitoxins, 
and  the  other  phenomena  of  immunity  are  all  more  marked  in  blood 
taken  from  healthy  animals.  It  has  been  found  in  laboratories  every- 
where that  a reduction  in  mortality  and  a more  successful  experimenta- 
tion with  the  vital  phenomena  of  cellular  structures  in  experimental 
animals  accompanies  the  provision  of  good  and  sufficient  food,  exercise, 
and  careful  sanitation.  The  health  and,  therefore,  the  immunity  of 
the  whole  body  depends  upon  the  health  of  all  its  constituent  parts — on 
the  health  of  its  cells.  If  the  cells  are  all  well  nourished,  active,  and 
protected  from  extremes  of  pathogenic  influences,  their  summated 
health  will  be  the  health  of  the  individual  whose  body  they  in  combination 
make.  That  such  a healthy  individual  is  possessed  of  a certain  degree 
of  immunity  has  been  proved  empirically  and  experimentally,  and  it  is 
equally  well  established  that  the  possession  and  conservation  of  the 
healthy  body  depend  upon  the  observance  of  several  simple  hygienic 
procedures.  These  hygienic  procedures  are  the  same  as  those  which  I 
have  already  stated  were  essential  to  the  body  cells.  Furthermore,  these 
procedures  must  be  the  fundamental  procedures  in  any  wise  and  well- 
ordered  policy  of  personal  health  control. 

“ The  well-planned  policy  of  personal  health  control  teaches  men  to  eat 
properly,  to  drink  properly,  to  breathe  properly,  to  take  proper  care  of 
the  excretions  and  wastes,  to  exercise  wisely,  to  rest  wisely,  and  to  keep 
reasonably  clean  with  reference  to  disease-breeding  organisms.  Such 
governing  principles  lead  to  and  conserve  human  health.  Failure  to 
respect  any  one  of  these  principles  will  jeopardize  the  success  of  the 
others.  No  rational  scheme  .should  rely  upon  exercise  alone  for  health, 
nor  upon  any  other  one  procedure  or  habit.  One  must  respect  all  of 
these  several  requisites  in  order  to  work  under  a wise  policy  of  personal 
health  control.  The  man  who  regulates  his  habits  of  eating  and  takes 
no  exercise  cannot  expect  health.  The  man  who  exercises  properly  and 
eats  wisely  will  fail  to  secure  health  if  his  habits  of  sleep  are  bad.  On 
the  other  hand,  a reasonable  observance  of  these  several  simple  hygienic 
laws  cannot  fail  to  secure  and  conserve  health  for  the  average  individual. 

“Such  an  individual  will  be  possessed  of  millions  of  active,  healthy 
cellular  structures  working  for  his  protection,  constructing  for  him  a 
defensive  armamentarium,  and  ready  on  demand  to  respond  with 
supreme  reaction  against  the  invasion  of  disease.”^ 

Therapeutically,  we  may  consider  that  the  general  physiological  con- 

‘ Storey,  Proceedings  of  Section  V,  International  Congress  on  Tuberculosis 
Washington,  D.  C.,  1908. 
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vr  ( -u.tivc^lv  healthv  Ixxly  I'lakcs  its  recovery  from  infection 
(htion  of  me  . y .y  ■()verlapi)in(r  of  the  prophylactic  and 

n„,ro  easily  l>.»sil>le.  il>  s j it  may  lie 

upon  physical  exercise.  W se  ^ be  actively 

body.  Without  bocbly  exjc  e, 

healthy.  In  well-ordere  j ^^y  . improving  the 

habits  of  excrete  do  the  organism,  developing 

physiological  efficiency  of  this  resistance  may 

their  powers  of  resistance  .aUino-  bacteria  of  disea.se  imme- 

enable  the  tissues  to  ^^troy  le  in^  p^ 

tissue  to  develop  its  This  is  the  com- 

there  is  an  acute  disease  attack  infections  from  which  it 

mon  experience  of  the  organism  exercise  may  be  used 

ar?-£itrt.-Jlaa‘S  ff=.. « i — 

C is  '*l!Tn tlX— “~V 

1 know  of  no  diseased  condi  non-febrile  diseases  in 

the  acute  febrile  3 Our  addi- 

which  it  is  indicated  during  e e . | to  applications  dur- 

tional  therapeutic  uses  of  . •’  chronic  non-febrile  conditions, 

ing  recuperation,  to  trea  ^^^^^^^^  ^„octs  in  the 

”tt:EorS  seriously  effects 

““ 

m^iscle.  . ,1  i, , please  in  the  lymphatic  and 

(b)  An  immediate,  transient,  local  increase 

venous  drainage  of  the  muscle.  _ -^^^pose  in  the  heart  rate,  blood 

(c)  An  immediate  and_  transient  increase 

pressure,  and  rate  of  , p,pTease  in  the  superficial  circulation. 

^ (d)  An  immediate  and  transient  strength,  and  functional 

(.)  A later,  more  lashng  increase  m the  size,  g 

endurance  of  the  exercised  muse  e.  exercised  muscle. 

(/)  A later,  more  lasting  decrease  g ^p  tpp  tendons, 

y/)  A later,  more  lasting  increase  nth^ 

ligaments,  sheaths,  bones,  and  ]on  . efficiency  of  the  nerve 

(h)  A later,  more  lasting  increase  m the  size  a . _ ^ 

cells  in  the  exerci.sed  ^f  old  neuromuscular  coordi- 

(i)  An  improvement  and  perfection  ot 

nations.  n«,,romu.scular  coordination  with  the 

(j)  The  e.stabhshinent  of  ne^  • p.  p eherent  nerve 

poSbility  of  developing  new  paths  tor  the  attere 

impulses. 
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(k)  An  increase  in  the  size,  strength,  functional  endurance,  and  effi- 
ciency of  tlie  heart. 

(/)  An  improvement  in  the  regulation  of  the  vasomotor  balance. 

(m)  An  improvement  in  the  blood  and  lymph  circulation. 

(/()  An  increase  in  the  strength,  endurance,  and  coordination  of  the 
musculature  of  respiration. 

(o)  An  improvement  in  the  depth  and  rhythm  of  the  thoracic  and 
diaphragmatic  movements  governing  the  ventilation  of  the  pulmonary 
alveoli,  and  augmenting  the  speed  of  the  general  lymphatic  and  venous 
circulation. 

(p)  An  improvement  in  the  operation  of  the  heat  regulating  mech- 
anisms. 

(q)  A perfection  of  the  mutual  neuromuscular  coordinations  asso- 
ciating cardiac,  circulatory,  pulmonary,  and  vasomotor  activities. 

(r)  An  increase  in  general  katabolic  activity. 

(s)  An  increased  circulation  of  the  products  of  the  chemical  activities 
of  all  the  tissues  and  organs  associated  directly  and  indirectly  in  physical 
exercise. 

(/)  A larger  hormone  effect  of  these  products  (among  them  carbon 
dioxide,  acid  potassium  phosphate,  sarcolactic  acid,  ammonia,  creatin, 
and  the  endogenous  purin  bases). 

(u)  An  increase  in  the  elimination  of  carbon  dioxide  by  the  lungs; 
of  v'ater  and  carbon  dioxide  by  the  skin;  of  uric  acid  and  creatin  by 
the  urine. 

(v)  A desire  for  rest  after  exercise,  and  a desire  for  sleep  at  the  end 
of  the  day. 

(w)  An  improved  appetite,  better  digestion,  more  food  in  the  blood 
for  the  tissues,  a greater  demand  for  food  by  the  tissue  cells  (a  benignant 
circle). 

{x)  An  increase  in  the  anabolic  activities  of  all  the  tissues  concerned 
directly  and  indirectly  in  exercise,  with,  therefore,  a general  structural 
and  functional  benefit. 

(y)  ^ weight  or  an  increased  growth,  or  both,  continuing  until 

the  metabolic  equilibrium  is  reestablished. 

(z)  A perfection  of  the  physiological  efficiency  of  the  whole  organism, 
with  consequently 

(«)  A better  development  of  the  powers  of  potential  and  active 
immunity. 

The  Untoward  Effects  of  Exercise. — The  neuromuscular  mech- 
anism becomes  adjusted  to  meet  the  daily  demands  made  upon  it.  As 
long  as  those  daily  demands  are  reasonable  and  are  not  greatly  varied 
or  increased  this  mechanism  performs  its  work  with  ease  and  comfort. 
When  any  new  coordination  is  brought  into  active  play,  or  when  a 
relatively  excessive  demand  is  made  on  the  old  coordinations,  there 
result  several  effects  which  are  more  or  less  disagreeable. 

The  muscles  that  have  been  thus  unusually  exercised  become  tendei 
to  the  touch  and  painful  on  active  motion.  This  discomfort  may  be 
considerable.  It  may  be  temporarily  incapacitating.  It  is  probably 
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due  to  the  locid  und  general  toxic  induenee  ot  tissue  wastes  and  to  local 

mechanical  trauinatisms.  exercise  after  a period 

A well-muscled  aiuf  abruptly  into  the  performance 

of  inactivity  may  enter  to  i/pirfimistances  muscle  tendons,  and 

of  Ids  old  exercises.  Under 

oven  bones,  have  been  bro  ven  y ■j'  . disuse  The  local  soreness 

noting  on  these  'ikelihoo,!  of  more 

IS  usually  greater  in  thes  . individuals  with  weaker  muscles, 

:^S'^darrareX,ld  be  taken  in  eases  to  begin  with  mild 

exercise  and  increase  the  ^tmty  gra^^^^  ^ny 

Idiysieal  exere.se  em^oye^^^^^^^ 

eierctrmployed  tor  athletic  ™[dro7p'^^^ 

effects.  But  even  then  the  undergo  the  ordeal 

be  without  apparent  i»]Ui’y  f?u;g  chapter  does  not  include  a con- 

of  athletic  training.  _ The  scope  o this 

sideration  of  exercise  m ^ excessive  exercise  inseparably 

iniuries  and  undesirable  effects  o . ^^6  Many  practitioners 

asiociated  with  modern  and  collegiate 

find  their  younger  patients  ente  g 

athletics  without  reference  to  t g F educational  mstitu- 

There  is  a fortunate  tendency  ^ to  exercise  some  sort 

tions,  as  well  as  ^1- better  ,thledc 

of  a medical  supervision  ove  _ frainiin?  But  for  obvious  financial 
training  and  over  his  »ntmuance  ™ J ^ s„pervision  is  adequate 

reasons  it  is  only  lare  examiner  can  spend  on  each  individual 

The  amount  of  tune  which  the  exa  F^^^  systems 

and  the  number  “““Ts  a re”lt  we  find^oo  frequently  that  the  health 
is  entirely  too  small.  As  interest  of  athletic  success, 

of  the  individual  is  sacrificed  m the 

The  more  common  ‘"1“™,,  ortening  with  consequent  anatomical 
Muscular  hypertrophy  J;”  ^ forward  protrusion 

asymmetries,  such  as  uneve  ^ack,  semiflexion  of  elbows  at 

of  the  shoulders,  with  rhesPwith  small  hips  and  legs,  as  m the 

rest,  semiflexed  hand,  and  ^.^^.^iac  hvpertrophy,  with  dila- 

case  of  the  expert  inguinal  and  femoral  hernia, 

tation;  arteriosclerosis  the  strain  in  excessive  exer- 

In  case  of  organic  ^^^^uess  t mamfe.st  at  the 

eise,  particularly  iu  compethive  athlet^^^^^^^  d 

point  of  weakness.  In  ^bis  '''  endocarditis,  chronic  myocardium., 

effect  upon  such  conditions  as  aneurysm,  varicose  %eins, 

chronic  pericarditis,  estaWishec  c tuberculosis,  emphysema, 

incipient,  quiescent,  and  arre.  . J . i^y  hernia,  chronic  or  recurrei 

chronic  bronchitis,  displiiccnieut,  spinal  Totl  s, 
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Apparatus  for  p'ercussion  of  the  legs.  Apparatus  for  percussion  of  the  chest  and  abdomen. 
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Apparatus  for  kneading  the  abdomen.  Apparatus  for  flexion  and  extension  of  the  shoulder-  and  elbow-joints. 


FIG. 


Apparatus  for  the  flexion  and  extension  of  the  wrist.  Apparatus  for  the  flexion  and  extension  of  the  hip. 
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Apparatus  for  the  flexion  and  extension  of  the  hip  and  the  knee. 


PLATE  V 


The  Zander  Room  of  the  Massachusetts  General  Hospital,  Boston. 

Note.  Plates  I to  V,  inclusive,  have  been  secured  through  the  courtesy  of  the 
Kny-Scheerer  Company,  New  York  City. 
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Indications  for  the  Administration  of  Excercise. — Some  form  of 
I exercise  is  necessary  to  individual  health  at  all  ages  and  in  all  stages 
, of  development  and  under  all  conditions  save  those  present  during  the 
I acute  attacks,  exacerbations,  or  terminal  stages  of  disease. 

Many  people  secure  enough  physical  exercise  in  the  performance  of 
i their  day’s  work  to  satisfy  their  physiological  needs.  Exercise  that  is 
1 accomplished  under  pleasant,  interesting,  and  recreative  conditions  is 
I more  valuable  than  that  which  comes  from  the  routine  of  daily  house- 

I work  or  from  the  routine  of  office  work.  But,  though  less  desirable, 

such  exercise  has  its  physiological  influence,  and  in  many  cases  serves 
to  maintain  some  degree  of  health  for  the  individual.  There  is  no  such 
thing  as  physiological  efficiency  in  the  absence  of  all  exercise.  Under 
such  circumstances  the  individual  is  necessarily  bedridden,  and  suffers 
structural  and  functional  deterioration  which  must  eventuate  in  death. 

In  health  the  variety  and  quantity  of  exercise  indicated  depends  upon 
the  age,  sex,  habits,  physique,  and  condition  of  the  individual.  The 
babe  must  have  freedom  for  the  kicking,  squirming,  grasping,  and 
twisting  movements  that  develop  his  musculature,  incite  and  perfect  his 
larger  coordinations,  and  stimulate  his  whole  organism  to  normal  func- 
tional activity.  The  growing  child  continues  these  absolutely  essential 
influences  through  his  play,  games,  and  sports,  and  secures  these  physio- 
logical benefits  more  or  less  completely  in  spite  of  the  restrictions  of  the 
home,  the  school,  and  urban  life.  The  mature  individual  either  delib- 
erately plans  for  exercise  or  secures  it  incidentally  in  the  pursuit  of  his 
pleasures,  his  day’s  work,  or  both. 

If  the  babe  is  bound  fast,  he  does  not  grow.  If  the  child  is  forced  to 
lead  an  absolutely  sedentary  or  bedridden  life,  he  does  not  develop.  If 
the  mature  human  being  reduces  his  exercise  to  a critical  minimum,  he  is 
soon  without  strength  or  endurance,  and  is  without  resistance  to  disease. 
Such  a babe  rarely  reaches  childhood,  and  the  days  of  the  child  and  the 
man  are  numbered. 

In  the  normal  individual  some  form  and  amount  of  exercise  is  indi- 
cated at  all  ages.  The  following  abnormal  conditions  are  types  which 
indicate  special  prescriptions  of  exercise  for  local  and  general  effects: 

1.  The  poor  appetite,  indigestion,  constipation,  dull  headache,  and 
bad  breath  of  sedentary  life. 

2.  Weak,  flabby  muscles. 

3.  Overweight  and  underweight. 

4.  Cardiac  and  circulatory  weakness. 

5.  Chronic  cardiac  and  circulatory  lesions. 

6.  Undeveloped  lung  capacity. 

7.  Chronic  pulmonary  lesions. 

8.  Chronic  kidney  lesions. 

9.  Gout  and  rheumatism. 

10.  Nervous  excitement,  fatigue,  and  exhaustion,  and  the  various 
consequent  neurological  diseases. 

] 1 . Sexual  perversion  and  excesses. 

12.  Mental  diseases. 
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13.  Convalescence  from  acute  disease. 

14.  Neurological  diseases,  with  approximate  or  complete  loss  of 
function. 

15.  Chronic  joint  diseases. 

16.  Ventral,  'inguinal,  and  femoral  hernia,  bubonocele,  and  weak 
abdominal  walls. 

17.  Unhealed  wounds,  fractures,  sprains,  etc. 

The  Contraindications  of  Exercise.  Reasonable  exercise  is  never 
absolutely  contraindicated  in  all  its  forms  save  during  the  acute  attacks, 
exacerbation,  or  terminal  stages  of  disease.  Excessive  exercise  is  always 
contraindicated,  particularly  in  the  presence  of  any  of  the  various  organrc 
conditions  and  lesions  that  would  invite  injury  through  its  influence 
The  term  excessive  is  relative.  Exercise  that  is  mild  for  one  man  would 
be  excessive  for  some  other.  Exercise  that  would  produce  breathless- 
ness, and  consequent  injury,  in  one  case  of  pulmonary  disease,  might  be 
without  effect  upon  the  respiratory  rhythm  of  another  better  trained 
pulmonary  case.  Exercise  that  will  send  one  individual  to  bed  the  nex 
day  with  exquisitely  tender  muscles,  a bad  headache,  a slight  fever,  and 
a concentrated  urine  will  have  no  apparent  effect  upon  some  other  better 
conditioned  individual.  Exercise  which  is  moderate  for  the  normal 
individual  is  usually  excessive  for  patients  suffering  with  various  cardiac, 

circulatory,  pulmonary,  and  nervous  diseases.  • i i 

Excessive  exercise  ihicli  produces  a great  increase  m heart  rate  and 
blood  pressure  is  contraindicated  in  the  presence  of  such  conditions  ^ 
chronrc  endocarditis,  myocarditis,  tachycardia,  bradycardia,  arterio- 
^lerol  and  its  various  complications,  thrombosis,  aneurysm,  varicose 

veins  Addison’s  disease,  and  exophthalmic  goitre.  _ 

Exercise  which  is  accompanied  by  a great  increase  in  pulmonary 
respiratory  movement  is  contraindicated  in  chronic  pulmonary  diseases 
in  which  ^there  is  danger  of  rupture  and  pulmonary  hemorrhage, 

'’"TirgeS  nervous  stimulation  and  excitement  accompanying  ex- 
cessive Ixercise  is  injurious  to  patients  suffering  with  fatigue,  chorea, 
hys"^^^  epilepsy,  nervous  indigestion,  exophthalmic 

^“ThVburden  of  the  resulting  increase  in  excretory  activity  coiitra^- 

iiiiteritssive  exercise  if  such  e-ditious  as  cm^ 

chronic  cystitis,  asthma,  emphysema,  chronic  bronchitis,  and  cliionlc 

“ The' AtoMstotion  of  Exercise.-The  amount  and  sort  of  exerc« 
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1 proportion,  so  tliat  the  desired  physiological  effects  may  be  secured 
without  discomfort  or  accident. 

Exercise  is  better  given  in  the  middle  of  the  morning  or  fairly  late  in 
the  morning,  or  in  the  middle  or  late  part  of  the  afternoon.  Exercise 
immediately  after  meals  interferes  with  normal  digestion.  Cannon 
found  that  gastric  and  peristaltic  movements  ceased  when  the  laboratory 
animal  struggled.  I have  found,  as  did  Lombard  and  others,  that  the 
power  of  voluntary  muscular  contraction  is  less  in  the  early  morning  and 
immediately  after  meals  than  at  other  times  of  the  day.  The  variation 
which  I secured  indicated  a period  of  maximum  power  roughly  between 
1 1 .\.M.  and  1 P.M.,  and  between  4 and  6 p.m.,  and  a period  of  minimum 
power  earlier  in  the  morning  and  early  in  the  afternoon. 

Exercise  should  be  taken  under  comfortable  and  pleasing  surround- 
ings. This  is  particularly  desirable  in  nervous  and  impressionable  cases. 
Interest  is  a sine  qua  non  in  younger  immature  persons  and  a valuable 
adjuvant  in  any  case.  Comfortable  clothing,  good  ventilation,  good 
j illumination,  and  satisfactory  heating  are  necessary  for  indoor  exercise. 
Outdoor  exercise  is  better  than  indoor  exercise,  other  factors  being 
equal. 

Exercise  should  be  regular.  It  should  be  taken  daily.  It  should  in 
most  cases  be  followed  by  a bath,  preferably  a cool  bath.  The  tempera- 
ture of  the  bath  must,  however,  be  regulated  to  suit  the  reaction  of  the 
individual  case.  General  massage  after  exercise  is  a valuable  adjuvant 
where  the  nature  of  the  case  will  permit. 

The  Varieties  of  Exercise  at  the  Disposal  of  the  Practitioner.— 
Exercise  may  be  either  passive  or  active.  Under  the  term  “passive 
exercise”  we  include  those  procedures  by  means  of  which  we  secure 
exercise  effects  from  the  manipulation  of  the  muscles  without  making 
any  demands  upon  the  nervous  energy  of  the  individual.  These  pro- 
cedures are  massage,  mechanical  vibration,  passive  motion,  and  electric- 
excitation.  They  are  of  particular  value  where  general  nervous,  respira- 
tory, vasomotor,  or  cardiac  excitement  is  contraindicated,  and  where 
the  condition  of  the  patient  makes  it  unwise  or  impossible  for  him  to 
stimulate  his  muscles  voluntarily. 

_ Massage  assists  in  the  removal  of  wastes  from  the  tissues  treated  by 
increasing  the  lymphatic  and  venous  flow.  This  is  a mechanical  influ- 
ence like  the  squeezing  and  pumping  process  described  above  with  refer- 
ence to  the  local  influence  of  muscular  contraction.  This  secures  a 
moderate  or  minimum  increase  in  hormone  action  and  subsequent  ex- 
cretory activity.  The  mechanical  effect  of  the  massage  also  initiates 
: some  degree  of  vasomotor  action,  with  consequent  local  vasodilatation  and 
increased  blood  supply.  The  final  influence  of  massage,  then,  is  better 
I tissue  nourishment,  with  a minimum  effect  upon  the  nerve  centres, 

! respiration,  cardiac  action,  circulation,  perspiration,  and  excretion.  In 
ar  ition,  massage  may  be  applied  without  disturbing  wounds  or  other 
injuries  which  make  ordinary  exercise  impossible. 

1 echanical  percussion  and  vibration  have  the  same  general  effects  as 

massage,  but  m certain  cases  they  cannot  be  administered  as  intelli- 
voL.  I — 12 
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/.;,ul‘er  maclunes  have  cLition.,  in  the 

""r.'’‘ Th:se"r:s  ire  m«  t“tnLage^hough  less  in  degree 

™' addition,  passive  inoUon  te  a Lriigamints, 

re:Sg‘i;’“teifc1«  ^In-t  t'he  normal  amplitude  and 

facility  of  movement.  fontraction  lies  somewhere  be- 

Electric  excitation,  induc.ng  inuscular  Under 

tween  massage  and  active  exercise  ‘'V  '’  ’|  | Jniulation  ot  voluntary 

caretul  and  intelligent  supervision,  ‘he  ^ j extent 

muscles  appears  to  secure  “ S this^exception-the 

that  are  common  to  active  p y , activity.  This  form  of 

SLwft:  tw  cases  in  Ihich  it  is  undesirable  or  impos- 
sible tor  the  hidividual  m movement  accom- 

Active  exercise  may  mclu  y j^g^romuscular  mechanism,  ^^'e 
plished  by  the  normal  activity  . exercise  in  which  the  con- 

have  formal  exercise  resisted  by  the  contraction  of  its  antago- 

traction  of  one  muscle  gr  _p  individual,  the  operator,  resists 

nistic  group;  and  exercise  m ^ 

formal  movements  o^jned  inclusive), 

We  have  exercise  with  ^PP  j ^i,ich  the  individual  moves 
exercise  with  heavy  exercise  in  which  the  apparatus  is 

the  apparatus  about  m a apparatus  as  his  support. 

fixedLdtheind.vid„»  PP 

These  are  varieties  ot  . _ fi-,rr.iiah  aames  sports,  and  play. 

And  then  we  have  exercises  throng  ^ • P^^  apparatus  is  of  value, 

Formal  exercise  without  bTlivralized;  and  the 

because  the  exercise  may,  T,esmlated  to  a minimum.  Untoward 

severity  ot  the  exercise  may  ® ,^,,4  excretorv  influences  may 

respiratory  cardiac  X^e  amount  ot'  exercise  here,  as 

•' — •'* 

tmTexmcise  with  >-vy 

is  moved  about  a fixed  piece  o app  r lighter  exercises.  1 hese 

To  the  capable  Sl!Sl  asyininetries.  They 

heavy  exercises  are  bhel}  to  p weak  organs,  because  of  the 

give  large  opportunity  for  ^^sed  intra-abdominal  and  mtra- 

increased  blood  pressure  effort  common  to  such  work, 

thoracic  pressures  that  aiise  t,  pressure  and  are  contr. 

Such  exercises  very  greatly  ^ vascular  weakness 

indicated  in  all  cases  ot  ;P  “'“’resent,  or  probable  (as  in  the 

and  in  the  presence  ot  „Momini,  weak  abdominal  scar, 

presence  of  a separation 
and  large  inguinal  ring). 
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Back  and  loin  chest  weight. 


PLATE  VII 


Duplex  intercostal  chest  weight. 


PLATE  VIII 


Triplex  under-lift  pulley  weight 


PLATE  IX 


FIG.  1 


Rowing  pulley  weight. 


FIG.  2 


Sargent  combination  pulley  weight  and  rowing  machine. 


PLATE  X 


FIG.  1 


“ Medicine  ball.” 


FIG.  2 


Striking  bag  and  drum. 


Note.  Plates  \ I to  X,  inclusive,  have  been  secured  through  the  courtesy 
of  the  Narragansett  Machine  Company,  Providence,  U.  I. 
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Games,  sports,  and  play  are  the  must  satisfactory  forms  of  physical 
exercise  for  the  normal  younger  individual.  Such  activities  usually  take 
place  in  the  open  and  are  often  attractive  and  interesting.  Tlie  demands 
which  such  forms  of  exercise  make  upon  the  structural  and  functional 
status  of  the  individual  vary  within  large  limits.  Croquet  goes  well  with 
arteriosclerosis,  but  hand-ball  would  be  dangerous.  On  the  other  hand, 
the  reaction  of  the  individual  to  the  physiological  demands  of  any  one  of 
these  forms  of  exercise  depends  upon  his  physicjue,  his  training,  and  his 
condition.  As  I have  stated  elsewhere,  exercise  that  is  mild  for  one 
patient  may  be  severe  for  another. 

In  advising  any  of  the  above  forms  of  exercise,  passive  or  active,  the 
practitioner  will  be  guided  by  the  object  for  which  he  is  prescribing;  the 
structural  and  functional  effects  of  the  sort  and  quality  of  exercise  which 
he  prescribes;  and  the  age,  sex,  previous  experience,  physique  and 
present  condition  of  his  patient. 

The  following  calisthenic  and  chest-weight  exercises  are  offered  as 
types  of  drills  which  can  be  utilized  for  light,  moderate,  or  heavy  work. 
If  the  rhythm  of  movement  is  very  slow,  if  no  hand  apparatus,  or  if 
lighter  weights  are  used,  if  the  heavier  movements  are  eliminated,  and  if 
periods  of  rest  are  entered  at  regular  intervals,  the  physician  may  secure 
a very  mild  type  of  exercise.  If,  on  the  other  hand,  the  rhythm  is  made 
rapid,  if  dumb-bells  are  used  for  some  of  the  movements,  and  if  the 
number  of  counts  to  each  movement  is  increased,  the  patient  may  be 
given  a severe  exercise. 

Calisthenic  Exercises. — Directions  for  Form  and  Execution. — Posi- 
tion : Heels  about  a foot  apart,  toes  directly  forward,  arms  in  side  hang, 
chest  up,  chin  drawn  down  and  back. 

Execution:  Continue  each  movement  for  four,  eight,  sixteen,  or 
more  counts.  Rhythm  from  one  to  three  movements  per  second.  Slower 
rhythm,  one  to  three  seconds  between  each  movement,  with  frecjuent 
periods  of  rest  when  it  is  desired  to  reduce  the  excitatory  and  excretory 
effects  to  a minimum. 

Movements. — 1.  Inhale,  raising  arms  through  side  horizontal  to  vertical 
position,  then  arms  to  side  hang;  exhale.  Repeat. 

2.  Inhale,  raising  arms  to  vertical  through  front  horizontal;  arms  to 
side  hang  through  side  horizontal ; exhale. 

3.  Inhale,  raising  arms  to  front  horizontal,  then  to  side  horizontal- 
arms  to  side  hang;  exhale. 

4.  Open  and  close  hands. 

(a)  Repeat,  arms  in  side  horizontal. 

(h)  In  front  horizontal. 

(c)  In  vertical. 

(d)  In  side  horizontal. 

(e)  Position. 

5.  Arms  in  side  hang,  (a)  Flex  forearms,  bringing  fists  to  shoulders. 
(J))  Repeat  in  the  four  positions,  i.  e.,  arms  in  side  horizontal,  front 
horizontal,  side  horizontal,  and  vertical. 


ISO 


GENERAL  EXERCISE 


0.  From  position  witli  arms  vertical.  , , , i, 

(a)  Arm  circles  inward,  crossing  arms  m front  of  body  (lull  arm 

circumduction).  _ ■ r 

(I))  Repeat,  jnaking  the  movements  in  the  opposite  direction. 

7,  (ft)  Rotate  full  arm. 

(b)  Repeat  in  the  four-arm  positions.  . . , , , 

Position:  Legs  well  apart;  hands  on  hips,  thumbs  pointing  backward 

8.  Bend  trunk  to  the  right  (knees  and  hips  firm;  chest,  neck,  and  liead 

in  o-ood  position);  then  left. 

%.  Trunk  bend  forward  and  return  to  erect  position  (position  as  in 

No.  8,  bending  at  hips).  Repeat. 

10.  Alternate  No.  8 and  No.  9. 

11  Hotate  trunk  to  the  right;  then  left. 

Hands  between  ankles;  with  body  bend  forward  (slight  bend  at 

knees);  arms  through  front  horizontal  to  vertical;  body  erect. 

13  Same-  arms  through  front  horizontal  to  side  horizontal 
4 W:  to  front  hoLontal;  half  turn  of  body  to  the  right;  righ 
knee  b^t-  arms  reaching  far  to  the  right;  alternate  with  same  movement 
\o  the  left.  Position:  heels  and  toes  about  twelve  inches  apart,  hands 

15.^Squat  and  return  (flex  and  extend  thighs  on  legs). 

1(1  Snr ins  from  toes  (knees  and  hips  straight).  i i 

17’.  Spring  from  toes,  alternating  position  of  thighs  from  abduction  to 
adduction.  _ , • 1 • t f 

ptitT!‘Zd7'extend^ 

toes  and  arms;  knees,  hips,  back,  and  neck  straight. 

19  Spread  legs  and  return.  _ _ iU  u 1 

20'  FRx  and  extend  arms  (lowering  and  raising  the  body).  _ 

2l'  FlS  hips  and  knees,  bringing  feet 
position  (in  good  form),  return  through  same  position  to 

‘'“position:  Supine,  arms  at  side  or  eloped  back  of  bead. 

22.  Flex  right  knee,  bringing  heel  to  buttock. 

(ft)  Repeat  left. 

(b)  Alternate. 

23.  Flex  right  thigh  on  trunk,  knee  and  ankle  straight. 

(ft)  Repeat  left, 

(b)  Alternate. 

24  Spread  legs  and  return  (abduct  and  adduct  thighs). 

t R^^^^lxZm^or,  resting  weight  on  occiput  and  buttocks 
27;  Raise  head  and  chest  from  floor;  nedc  straight. 

9«  Raise  trunk  to  sitting  position  and  return.  _ 

29’.  Raise  body,  resting  weight  on  heels  and  occipu  . 
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30.  Arms  at  side,  inhale  while  bringing  arms  through  lateral  extended 
position  to  cephalad  extended  position  (remember  the  body  is  supine), 
lleturn  arms  to  sides;  exhale. 

31.  Inhale,  bringing  arms  through  front  extended  position  to  cephalad 

extended  position;  return  arms  through  lateral  extended  position  to  side- 
exhale.  ’ 

32.  Inhale,  bringing  arms  to  front  extended  position  and  to  lateral 
extended  position.  Return  directly  to  side  position;  exhale. 

Type  Exercises  for  Chest  Weights. — Position:  Face  machine,  feet 
parallel  and  about  twelve  inches  apart,  toes  directly  forward,  arms 
hanging  at  sides,  chest  up,  chin  drawn  back  and  down. 

Execution:  Rhythm,  one  or  two  movements  a second,  and  larger 
weights  for  greater  physiological  effects.  One  or  two  seconds  to  a 
movement,  and  lighter  weights  for  minimum  effects.  Four,  eight,  six- 
teen, or  more  movements  to  each  exercise. 

Movements. — 1.  Arms  to  front  horizontal  and  return. 

2.  Arms  to  front  horizontal,  to  side  horizontal,  to  front  horizontal, 

to  side  hang.  , ’ 

3.  Arms  to  front  horizontal,  side  horizontal,  front  horizontal,  vertical, 
and  return;  through  same  series. 

4.  Right  arm  vertical;  alternate  left  and  right  to  vertical. 

5.  Arms  to  vertical  and  return. 

6.  Arms  front  horizontal,  flex  to  shoulders,  front  horizontals,  and 
down.  Legs  well  apart. 

7.  Hands  between  ankles;  swing  arms  to  front  horizontal;  half  turn 
of  trunk  to  right;  slight  bend  of  right  knee. 

8.  Same,  left. 

9.  Alternate  7 and  8.  Feet  as  before. 

10.  Arms  vertical ; step  right  leg  far  to  the  right;  hands  to  floor  in  front 
cf  right  foot;  return  to  stand,  with  arms  in  vertical,  arms  to  side. 

11.  Repeat  on  left. 

12.  Alternate  right  and  left.  Face  away  from  machine. 

13.  Arms  to. front  horizontals,  side  horizontals,  front  horizontals,  and 
down. 

14.  Arms  to  front  horizontals,  side  horizontals,  front  horizontals, 
vertical  j return  through  same  series  to  side  hang. 

15.  Alternate  right  and  left,  arms  to  vertical. 

16.  Arms  in  front  horizontal,  flex  to  shoulders. 
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Fi(i.  37 


Fig,  39 


Note  —I  am  indebted  to  the  Narragansett  Machine  Company 

Nos.  4 to  39,  inclusive. 


for  illustrations 


The  General  Application  of  Exercise. 

application  of  exercise  I will  not 

frLtio^eri^ln'Zfrltablirhn^^^^^^^ 

S:(iol‘"oJl“el"  P-'udc  the  exploitation  of 

such  details.  , t j-  -.iiioi  ’Pvpw  well-ordered  indi- 

vi,S7oi“-:^fe:Zcontr„"  nn.st  include  regular  habits  of 
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physical  exercise.  Every  actively,  aggressively,  and  siiccessrully  lieallhv 
individual  has  consciously  or  uucousciously  satisfied  his  physiological 
demand  for  exercise.  But  no  personal  health  policy  is  complete  oi- 
successful  which  does  not  include  several  other  essential  health  habits. 
We  have  seen  that  exercise  is  intimately  and  inseparably  associated  with 
rest,  nourishment,  excretion,  and  physiological  protection.  These  con- 
siderations must  inevitably  enter  into  every  intelligent  plan  for  the  utili- 
zation of  exercise  as  a health  procedure.  And,  on  the  average,  every 
normal  man  that  exercises  wisely,  rests  wisely,  eats,  drinks,  and  breathes 
intelligently,  takes  care  of  his  excretions,  and  reasonably  avoids  the 
agents  and  carriers  of  disease,  will  develop  and  maintain  a high  degree 
of  tissue  health  and  consequent  physiological  efficiency.  Such  an  indi- 
vidual will  be  less  easily  infected  by  our  common  communicable  diseases, 
and,  once  infected,  he  will  more  easily  recover.  His  active  and  potential 
immunity  will  be  more  highly  developed. 

Exercise,  for  the  normal  individual,  should  be  taken  daily.  Greater 
benefit  will  be  secured  through  exercise  that  causes  moderate  respiratory, 
cardiac,  and  circulatory  excitement  with  sweating,  but  very  satisfactory 
results  follow  exercise  which  falls  short  of  such  effects.  Exercise 
should  be  followed  by  a bath,  preferably  cool,  and  a rub-down.  A very 
satisfactory  effect  may  be  obtained  by  following  the  bath  with  a brisk 
rub  with  a coarse  towel. 

The  normal  individual  may  select  his  exercise  from  a variety  of 
sources  with  special  reference  to  his  individual  needs  and  limitations. 
He  may  use  formal  gymnastics,  Avith  or  without  apparatus,  chest 
weights,  heavy  gymnastic  apparatus,  recreative  gardening,  wood- 
working, walking,  billiards,  croquet,  quoits,  mountain  climbing,  hunting, 
fishing,  rowing,  swimming,  bicycling,  horseback  riding,  tennis,  golf, 
hand-ball,  the  punching  bags,  boxing,  fencing,  skating,  skiing,  and  other 
games  and  sports; 

The  AppUcation  of  Exercise  in  Abnormal  Cases.  — 1.  Sedentary 
Habits.  The  accompaniments  of  sedentary  habits  are  commonly  indi- 
gestion, constipation,  acne,  lack  of  appetite,  headache,  bad  breath,  and 
mental  dulness,^  with  often  obesity.  The  nervous  type  presents  varied 
degrees  of  indigestion,  constipation,  insomnia,  headache,  irritability, 

and  more  or  less  underweight.  The  tAvo  types  are  not  necessarily 
distinct.  •' 

In  such  cases  the  sedentary  habit  and  its  undesirable  and  more  or  less 
dangerous  accompaniments  and  sequelae  may  be  “cured”  by  instituting 
regular  habits  of  exercise  and  establishing  wise  habits  of  rest,  nourish- 
ment, excretion,  and  bathing.  Such  patients  should  undertake  mild 
^ercise  at  first.  Otherwise  they  will  suffer  from  muscle  soreness. 

• begin  with  light,  formal  gymnastics,  easy  walking,  chest 

AA^eig  s,  croquet,  quoits,  billiards,  and  golf.  Massage  Avill  be  of  benefit 
a a stages.  As  the  strength  and  condition  of  the  patient  improve,  he 
siou  ii^rease  the  amount  of  exercise  taken,  either  by  increasing  the 
vigor  with  which  he  performs  those  already  undertaken  or  bv  adoiiting 
new  and  more  vigorous  exercises.  Within  certain  limitations  it  may  be 
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truly  said  that  one  gets  out  of  exercise  wliat  lie  puts  into  it.  Bowling, 
tennis,  fencing,  boxing,  bag-punching,  liorseback-riding,  hand-ball, 
snuash  and  other  heavier  games  and  exercises  may  be  prescribed  when 
tile  individual  becomes  physically  lit  to  meet  the  demands  which  they 
make  upon  his  muscles,  heart,  lungs,  and  circulation.  . 

2 cLvalescence.—ComidesmKe  may  be  hastened  by  the  wise  ad- 
miiiistratioii  ot  exercise.  Um'ing  the  period  in  whicli  tlie  paliciit  is  too 
weak  to  undertake  voluntarily  even  the  mildest  form  ot  physical  exer- 
cise he  may  be  treated  by  manipulation  (passive  movements)  anl 
massace  This  treatment  may  accompany  the  routine  .sponging  usually 
uresSibed  at  this  time.  The  transition  from  tlje  recumbent  to  the 
auim  position  in  bed  may  be  accomplished  gradually  by  adding  pillows 
or  life  hSrer  support  of  the  head  Ld  trunk.  As  soon  as  the  sitting 

treatment  will  d^epend  absolutely  upon  the  success  with  which  t^e  rest 

prolonged  convalescence.  hmmed  Blood  Pressure  ore 

3.  Condamm  m wluch  mpid  l vise  or  rhronic  Endocarditis, 

Coiiiraindicaied  (c.  g-,  Tachtjcai  la,  iucurysm,  T'anVes, 

Chronic  MyocardUis,  Chrome  various 

AHeriosekrosis,  Chrome  blood  pressure 

pathological  conditions  in  which  ncrea^ed  hearty  F 

L likly  to  be  S -o" 

no  effort  and  in_  which  the  i } movement  compara- 

and  the  mechanical  work  done  b)  a } j-  j jg  to  secure 

tively  small.  In  all  ^Hese  pathohigncal 

as  much  P ^ take  into  consideration  the 

injury  to  weak  organs.  I , .1  i\nd  nervous 

digree  of  local  or  general  organic  weakness,  and  the  age,  sex. 
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iiTitability  of  the  individual^  his  previous  training,  physicjue,  and  present 
condition,  and  gauge  his  prescription  according  to  its  effect  upon  lieart 
rate,  blood  pressure,  and  respiratory  rhythm.  During  the  last  fifteen 
years  1 have  had  opportunity  to  observe  a number  of  these  cases  in 
which  it  was  ultimately  possible  to  secure  a half  or  three-quarters  of  an 
hour  of  systematic  exercise  with  no  general  increase  in  blood  pressure  and 
with  a cardiac  acceleration  of  only  three  or  four  beats  to  the  minute.  In 
these  cases  I have  employed  free-hand  exercises,  light  dumb-bells,  chest 
weights,  and  walking.  The  rhythm  must  be  very  slow,  and  in  many 
cases  the  mechanical  work  done  insignificant.  The  patient  must  exer- 
cise without  effort,  always  breathing  freely,  naturally,  and  quietly. 
Frequent  short  periods  of  rest  interpolated  at  intervals  during  the 
exercise  may  be  necessary  in  severe  cases.  Stronger  patients  may  do 
wll  with  croquet,  quoits,  and  golf.  Massage  is  always  valuable.  There 
is  a general  tendency  to  underestimate  the  amount  of  exercise  which  can 
be  done  by  individuals  suffering  with  these  lesions.  This  is  particu- 
larly true  of  valvular  lesions  of  the  heart.  General  physiological  eflS- 
ciency,  health,  and  resistance  to  disease  are  sacrificed  out  of  overrespect 
for  these  weaknesses.  Each  and  all  of  these  conditions  are  compatible 
with  some  degree^  of  exercise.  The  amount  and  variety  that  can  be 
borne  with  safety  in  any  individual  case  must  be  determined  by  the  phy- 
sician in  charge,  but  in  no  case  should  exercise  be  totally  neglected  unlei 
contraindicated  by  acute  exacerbations,  complications,  or  sequels  of  the 
cb-onic  affection.  As  the  treatment  progresses  it  is  regularly  possible, 
within  limitations,  to  increase  the  amount  of  exercise  without  undesirable 
organic  disturbances. 

4.  In  Chlorosis  and  Anemia  and  Some  Allied  Pathological  Conditions 
Characterized  hy  a Subnormal  Amount  of  Hemoglobin  or  a Numerical 
Reduction  in  Erythrocytes. — The  oxygen-carrying  capacity  of  the  blood 
IS  limited  For  this  reason  the  patient  should  not  undertake  any 
exercise  that  will  increase  the  tissue  respiration.  Massage,  passive 
motion,  vibratory  exercise,  and  very  mild  active  exercise  will  assist  in 
the_  removal  of  tissue  wastes,  favor  metabolism,  without  respiratory 
excitation,  and  possibly  effect  desirable  hormone  action. 

5.  Conditions  Contraindicating  Great  Increase  in  Carbon  Dioxide 

Elimination  (e.  g.  Chronic  Bronchitis,  Asthma,  Emphysema,  Chronic 
Pneumonia,  fr^  Any  Cazise).— These  diseased  conditions  are  frequently 
associated  with  a considerable  reduction  in  the  alveolar  surface  areas 
for  respiratory^  exchange.  Under  such  conditions  it  is  not  advisable  to 
prescribe  exercise  which  will  increase  the  need  for  carbon  dioxide  excre- 
tion beyond  the  capacity  of  the  alveolar  walls.  The  amount  of  exercise 
hat  may  be  borne  may  be  increased  by  training.  Exercises  with  slow 
rhythm  and  involving  but  little  mechanical  work,  and  exercises  in  which 
Iw  ^ number  of  muscle  groups  participate,  are  accompanied 

>y  slight  re.spiratmy  excitement.  These  exercises  are  practically  the 
ame  as  those  advised  m cases  where  increased  cardiac  and  circulatory 

excitement  are  contraindicated. 

It  has  been  my  experience  that  these  cases  are  able,  after  careful  train- 
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i.io',  to  support  a relatively  large  amount  of  exercise  without  uiulesirahle 
])hysiological  excitement. 

G Conditions  Contraindicatinc/  Increased  Intrathoracic  Iressure  {e.(/., 
Pnimonaru  Tuberculosis  and  Other  Chronic  Diseases  which  Weaken  the 
Bronchial.' and  Alveolar  Walls).— 'The  presence  of  weakened  alveo  ar  or 
bronchial  walls,  with  the  consequent  possibility  of  rupture  and  pulmon- 
ary hemorrhage  or  pneumothorax,  contraindicates  any  exercise  tliat 
may  increase  the  intrathoracic  pressure.  This  contraindication  would 
include  deep,  labored  breathing  and  exercises  with  eftort  n the  pre.s- 
enceof  such  conditions  all  exercise  should  be  accomplished  with  ea.sy 
free  effortless  breathing  and  without  increase  in  respiratory  rate  or  blood 
pressure.  Massage,  passive  movements,  and  mild  active  exercise,  with 
slow  rhythm  and  a minimum  of  mechanical  work,  are  indicated.  If 
the  exercise  is  carefully  undertaken  there  will  be  no  untoward  result, 
and  the  local  pulmonary  and  the  general  physiological  efficiency  of  the 

^‘^T^CoTdl.hls  which  Contraindicate  Increased  Intra^ahdoniinalP^^^^ 

(e  a Her  nice,  Bubonocele,  Diastasis  Recti,  Scar  Weakness  m Abdominal 
—There  is  a variety  of  conditions  in  which  increased  mtra-abdom- 
inal  iressure  is  contraindicated.  All  exercise  that  is  accomplished  with 
an  effort— that  is  by  holding  the  breath  and  simultaneous  contraction 
reldlta^lculatu5-wm  exert  an  internal  pressure  upon  . « 
abdominal  parietes.  Unless  care  is  taken  the  simplest  musculai  a 

be  accompanied  by  effort.  These  patients  should  be  taught  to 
exercise  without  holding  the  breath.  All  of  their  movements  should  be 
airo  Wilbed  with  easyt  free,  natural  breathing.  A considerable  degree 
of  respiratory  activity  may  be  present,  with  no  undesirable  effect  upo_ 
the  intra-abdominal  pressure.  With  this  precaution  in  niind,  the  phjsi- 
In  mTy  pres^ibe  any  exercise  which  the  condit.on  and  circumstances 

Contraindicate  N^MHs  XerJte 

Excretory  Functions  of  the  KUneys;  Chrome 

oauctive  of  serais  path^  ;^''Saindl^  - 

I'idi"  r^  Tnd 

mild  exercise,  with  oidy  ,„ay  be  checked 

:,p 'byri-y  ff  y.--,  rn"i;'re?rt 

» ™nsennen,  concentration  of  the 

“‘Th'e"h!;h‘"l‘S  ';e~cmdiae  and  yainlar  change.  ^ 
riated  with  chronic  nephci‘i^.  “e  also  contraindications  tor  excess, 

exercise. 
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I’or  obvious  reasons  the  plan  of  exercise  suggested  for  chronic  cardiac; 
conditions  is  equally  applicable  here. 

9.  Constitutional  Diseases  which  are  Characterized  by  Intervals  of 
Comparative  Health  (e.  y.,  Gold,  Diabetes,  Chronic  Rheumatism). — 
The  various  chronic  constitutional  affections  which,  in  their  intervals 
of  quiescence,  do  not  greatly  limit  the  activity  of  the  individual,  derive  a 
great  deal  of  benefit  from  regular  systematic  exercise.  Such  cases  are 
to  be  treated  as  normal  individuals  in  so  far  as  their  general  or  special 
organic  condition  will  permit. 

10.  Conditions  in  which  Nervous  Excitement  is  Contraindicated 
(c.  g.,  Nervous  Fatigue,  General  Debility,  Neurasthenia,  Hysteria, 
Chorea,  Epilepsy,  Paralysis  Agitans,  and  General  Paresis). — Those 
conditions  in  which  general  nervous  excitement  is  contraindicated 
are  best  handled  with  passive  exercise,  and  later  with  quiet,  formal, 
moderately  slow  exercises,  in  which  the  effort,  mental  attention,  and 
mechanical  work  is  at  a minimum.  Such  cases  may  be  treated  along 
the  same  lines  as  those  suggested  for  general  convalescence,  the  pre- 
scription of  exercise  being  at  all  times  adjusted  to  fit  in  with  the  other 
necessary  lines  of  treatment  indicated.  On  the  other  hand  there  are 
some  of  these  cases  in  which  it  is  desirable  to  engage  the  interest  and 
attention  of  the  patient,  so  that  his  mind  may  be  relieved  of  the  nervous 
excitement  consequent  upon  his  domestic,  business,  or  social  affairs. 
In  these  cases,  other  things  being  equal,  recreative  games,  sports,  and 
plays  are  effective.  Croquet,  quoits,  walking,  golf,  bowling,  horseback- 
riding, bicycling,  tennis,  hand-ball,  hunting,  fishing,  target-shooting, 
archery,  and  canoeing  may  be  indicated  in  special  instances. 

11.  Neurological  Conditions  Characterized  by  Approximate  or  Com- 
plete Loss  of  Function,  Paralysis,  Atrophy,  or  Contracture  (e.  g..  Locomotor 
Ataxia,  General  Paresis,  Progressive  Muscular  Atrophy,  Spastic  Par- 
alysis, Anterior  Poliomyelitis  (Convalescent),  Diffuse  and  Focal  Lesions 
of  the  Brain  and  Cord,  Diseases  of  the  Peripheral  Nerves  (Neuritis), 
General  and  Functional  Diseases). — Those  neurological  conditions  that 
are  characterized  by  loss  of  muscular  function  and  impairment  of 
muscular  nutrition  are  benefited  by  the  passive  exercise  of  the  affected 
muscles,  and  in  appropriate  cases  by  the  educational  exercise  of  nearly 
allied  muscle  groups.  Passive  exercise,  through  massage,  passive  motion, 
and  electricity,  may  serve  to  delay  muscular  atrophy  through  its  influence 
upon  local  metabolism.  New  coordinations  approximating  the  utility 
of  those  lost  may  be  established,  to  a limited  extent,  through  the  patient 
exercise  of  muscles  that  are  still  capable  of  functional  activity.  It  would 
appear,  too,  that  in  some  cases  at  least  the  careful  exercise  of  the 
affected  muscle  group  through  the  medium  of  a few  nerve  filaments  not 
destroyed  by  disease  or  injury  has  led  to  the  restoration  of  a consider- 
able degree  of  function  through  the  new  nerve  path. 

12,  Mental  Diseases. — The  health  habits  of  mental  cases  need  careful 
.supervision.  The  same  general  principles  operate  in  their  interest  as 

ey  do  in  the  interest  of  the  normal  individual.  The  same  indications 
an  contraindications  for  exercise  present  themselves.  The  practitioner 
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with  a mental  case  on  his  hands  will  invariably  find  that  his  patient  does 
better  while  snbmitting  himselt’  to  an  intelligent  policy  of  personal  health 
control  in  which  regular  systematic  exercise  figures  cons])icuously. 

In  institutional  life  these  patients  often  do  well  in  group  games,  sports, 
and  phiy.  Dancing  is  one  of  the  commonest  and  most  effective  exer- 
cises in  hospitals  for  the  insane.  r 

13.  Bone  and  Convalescent  and  Chronic  Joint  Conditions  Indicatincj 
Exercise  for  its  Influence  upon  Local  Nourishment,  Anatomical  Relation- 
ship, and  Motility  {e.  g..  Fractures,  Dislocations,  Subluxatim^^^ 

Chronic  Arthritis,  Faulty  Attitudes,  Scoliosis,  IT  eak  Arches,  Flat  beet). 

Early  massage  and  passive  motion  materially  assist  in  the  convales- 
cence of  fractures,  dislocations,  and  subluxations,  through  their  beneficia 
influence  upon  local  nourishment  and  on  arthritic  mobility.  1 hroug  i 
such  treatment  the  injured  areas  may  be  given  a larger  supply  of  arterial 
blood  and  therefore  a greater  amount  of^  available  tissue  food,  in 
addition,  the  improved  venous  and  lymphatic  drainage  serves  to  remove 
more  rapidly  the  products  of  local  injury.  Passive  motion  in  these  cases 
may  prevent  deposits  in  and  about  joint  surfaces  tendons,  and  liga- 
ments immobilized  for  purposes  of  treatment,  which  may  prolong  con- 
valescence or  eventuate  in  stiff  joints  or  complete  ankylosis.  _ 

Arthritic  surfaces,  ankylosed  either  as  a result  of  prolonged  immo- 
bilization .during  treatment  or  as  a result  of  some  fo^in  of  arthritis,  maj 
in  many  cases  be  restored  to  a considerable  degree  of  efficiency  through 
or^graded  extension,  passive  motion,  and  mechanical  vibration. 
The  Zander  apparatus  is  particularly  effective  m some  of  these 

Anatomical  asymmetries  due  to  or  accompanied  by  the  stretchi  g 
wearZscTes  may  be  treated  by  exercise  which  wdl  strengthen  and 
therefore  shorten  the  weak  and  stretched  muscles.  Such  treatmen  is 
valueless  unless  conscientiously  carried  out  for  a considerable  period  of 
ffine  FuZermore,  such  exercise  is  without  effect  m removing  asym- 
metries consequent  upon  bony  abnormality  or  fixed 
Under  such  conditions,  if  these  exercises  can  ever  be  of  local  co 
value  it  can  only  be  after  removal  of  the  fixed  bony  cause. 

\s’a  rule  in  simple  functional  scoliosis  the  asymmetry  may  be  co  - 
rented  by  general  symmetrical  exevcises  of  the  trunk  In  such  ca^s 
Tvstematic  exercise  will  secure  a general  muscukr.  ligamentous  and 
connective-tissue  strengthening,  with  a corresponding  j, 

functional  activity.  The  supporting  'ocomo  ^ 
will  then  perform  their  duties  more  evenly  and  successfuU,Y 
The  treatment  of  structural  scoliosis  is  within  the  specia  pr 

the  orthopedic  surgeon  n^sociated  with  a weak 

Faulty  attitudes  are  largely  the  result  of  habit,  asso  i,  „i„s- 

mtiiculahre.  If  the  faulty  attitude  has 

cular,  connective  tissue,  and  bony  which  the 

‘'IwHrlel  ambenefited  by  exercises  in  which  the  muscles  that  pro- 
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cluce  plantar  flexion  and  inversion  of  the  feet  are  strengthened  and 
shortened.  Such  cases  should  be  taught  to  walk  with  the  feet  directly 
forward,  or  “toeing  in.”  They  should  exercise  more  or  less  while  sup- 
porting the  weight  of  the  body  on  the  outer  side  of  the  plantar  surface  of 
the  foot.  ]\Xoveinents  of  plantar  flexion  and  of  ankle  circumduction 
with  the  plantar  surface  of  the  foot  facing  the  median  line  (pedal  inver- 
sion) are  useful.  The  muscular  exercise  secured  through  attempted 
plantar  flexion  while  walking,  and  through  pedal  inversion  while  walking, 
is  of  value.  In  addition,  general  exercise  with  improved  general  con- 
dition will  be  of  local  benefit. 

As  in  structural  scoliosis  and  rigid  faulty  attitudes,  flat  foot  comes 
under  the  province  of  the  specialist. 

Vor..  r.— 1.3 
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Evera  medical  practitionei’  ought  to  be  acquainted  witli  at  least 
the  names  and  general  qualities  of  the  principal  American  and  foreiirn 
mineral  waters  Their  use  is  remarkably  large  both  in  Europe  and 

America  and  the  public  are  generally  convinced  of  the  benefits  to  be 
derived  from  them. 

Natural  mineral  waters  have  been  defined  as  all  waters  which  as 
obtained  from  nature,  are  distinguished  from  ordinary  waters  either  by 
the  salts  or  gases  they  contain  m solution,  or  by  their  temperature  beins 
devated;  or  by  some  therapeutic  virtue  being  attributed  to  them? 

lermal  waters  are,  therefore,  included,  as  has  been  the  custom  for 
ages,  although  many  of  them  are  of  feeble  mineralization.  A water  ouffht 
to  have  at  least  5 grams  per  gallon  of  the  commoner  constituents  to  be 
c assed  as  a mineral  water;  but  m case  of  more  potent  chemicals,  such  as 

n solution  may  fairly  place  it  in  this  class.  We  do  not  recognize  as  lithia 
waters,  however,  those  containing  less  than  half  a grain  per  gallon-  or 
n"  those  containing  only  the  faintest  trace  of  hydrogen 
su  phide.  i he  United  States  Government,  through  its  geologicaUurvev 
IS  trying  to  determine  the  proper  classification  and  the  reaf  analvsis  of 
^ waters  of  the  United  States  which  are  of  comnmrcLl  imS^^^^ 
Wide  discrepancies  are  commonly  found  between  the  advertised  and 

tt  ri^b^ra^  “"1  Gove™„,e„.  chSts  i„ 

nrnl  .i  ? K n 1 • American  mineral  waters 

Ld^f^  y ^belled,  just  as  we  are  beginning  to  see  American  wines,  druo-s 
and  foods  bearing  their  correct  names  and  ingredients.  France  and 

stringent  laws  as  to  labels  of  mineral  waters^ 
fnrfl  States  manufacturers  have,  until  very  recently  put 

UnitSstatl  although  manufactured  in  tl,e 

.y  ny  years.  We  foimerly  understood  that  definite 

therapy,”  pp.  388^0  42a  “Hydro- 

of  American  mineral  snrinp--?  flip  rpoU  ^ ^J^adelphia,  1910.  For  the  anaFses 

States.”  bv  .1  T to  “Mineral  AVaters  of  the  United 
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nuantities  of  certain  salts,  like  sodium  bicarbonate,  for  examples  could 
be  determined,  and  that  they  existed  as  such  m a {.oven  mineral  watei 
We  expected  as  much  of  the  analysis  of  a water  as  we  did  of  a sample  ot 
o-old  or  silver  ore.  But  this  is  evidently  not  possible  and  chemists  nowa- 
days state  in  their  analyses  what  they  term  a hypothetical  combma- 
tinn”  of  bases  and  acids.  Even  this  is  now  termed  an  aiitajuated  state- 
n"e"  t or  of  waters.  As  I lay  woo, I a.,,1  Snath  say  ,,,  then- 

report:  “The  authors  have,  inueh  against  then- 

to  combine  the  acids  and  bases  in  a hypotlietiealcomliiimtion  totonn  salts, 

nee  tetime  d^  not  seem  ripe  to  abamlon  this  ant„,uated  method  ol 
rroi-Uno  the  results  of  water  analyses.  That  such  a combination  ha.  no 
btTsis  int'act  is  doubtless  true,  since  we  have  every  reason  to  believe  th^ 
feases  Xre  various  acid  and  basic  ions  are  present  ui  solution  no  base 
mites  wUha^  acid  to  the  exclusion  of  all  odier  acids,  or  ~J„,- 

but  ill  Dossible  combinations  of  the  various  basic  and  acid  ions  m so 

1 j.  onme  extent  ” The  whole  conception  and  appeal  ance 
u^^  -th  the  intr^oduction  of  what  are 

‘“ut  mZ:lle“  Vive  un  the  various  mineral  waters 

It  IS  iinpossiDie  lo  ^ referred  to  the  special  works 

referred  to  m the  text,  „„  r .Uoll  endeavor,  at  least,  to  state  the 

radioactive  properties  in  soine  o tPe  thermal  springs  of 

nation  of  these  qua  ities.  A Joachimsthal,  near 

Europe,  such  as  Baden,  near  lein  , j ^ p^ve 

Fragile,  and  Buxton,  England,  f unntities  of  argon  and  helium, 

been  found  to  contain  slig  i y ^ elements  showing  a constant 

with  distinct  rf  orir'Ss.  It  is  S this^'faet  throws 

association  with  watei  s ehemistrv  of  mineral  waters, 

are 

which  accompany  them  and  1 in^solution  undergo  some  unexplaiiuxl 

from  the  spring  the  sa^lts  held_ ^|;^^tion  mn_^  ^3  eially  true  (.f 
change  which  t and  oV  all  radioactive  waters.  Cal- 



■ see  - The  Electrolytic  .T.issociation  ■n,cory,“  by  I’rofs.  U-  1 - 1- 
A.  A.  Blanchard,  The  Macmillan  Co.,  190/. 
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devoid  of  iron  salts,  which  are  so  abundant  in  Virginia,  West  Virginia, 
and  Kentucky. 

Another  source  of  trouble  is  the  use  of  bad  corks  and  the  consequent 
tendency  of  gases  to  escape. 

Artificial  Waters. — Whether  artificial  mineral  waters  can  in  any  case 
equal  natural  waters  is  a debatable  point.  Vichy  and  Kissingen,  arti- 
ficially prepared  from  effervescent  salts  or  compressed  tablets,  as  manu- 
factured by  leading  chemists,  probably  approach  very  closely  natural 
waters;  while  the  bottled  artificial  waters,  prepared  from  distilled  water 
and  containing  definite  quantities  of  the  requisite  salts  of  sodium,  potas- 
sium, lithium,  or  magnesium,  as  the  case  may  be,  and  bearing  the  guar- 
antee of  reliable  firms,  are  of  undoubted  therapeutic  value.^ 

There  is  a vast  trade  in  artificial  waters  in  siphons,  but  I do  not  have 
much  confidence  in  their  methods  of  manufacture  or  medicinal  value. 
The  terms  by  which  they  are  known — Vichy,  Seltzer,  or  plain  soda — are 
more  or  less  interchangeable.  They  are  largely  used  at  bars,  in  clubs, 
and  to  some  extent  at  the  table  and  in  the  sick  room.  As  a diluent  for 
milk,  whisky,  brandy,  etc.,  they  have  some  value.  They  are,  however, 
often  manufactured  under  very  unhygienic  conditions. 

Water  Drinking. — It  seems  to  be  pretty  well  determined  that  water 
is  not  absorbed  by  the  mucous  membrane  of  the  stomach,  but  by  the  in- 
testine. As  far  as  the  stomach  is  concerned,  the  ingestion  of  water  may 
stimulate  or  restrict  its  secretions  or  may  modify  its  physical  state  by 
either  undue  dilatation  or  by  producing  gastroptosis.  If  one  drink  a 
pint  of  water  it  is  probable  that  none  will  be  left  in  the  stomach  at  the 
end  of  about  three-quarters  of  an  hour,  and  it  has  been  found  that  hot 
water  passes  out  more  rapidly  than  cold;  the  motility  of  the  stomach  is 
more  powerfully  affected  by  hot  water.  Water  actually  hastens  the 
digestion  of  some  foods  by  favoring  disintegration,  but  only  when  used 
in  moderate  quantities. 

A healthy  man  of  average  size  should  take  of  water,  independent  of 
that  contained  m the  food,  about  three  to  four  pints  daily.  It  is  found 
that  of  this  quantity  about  two-thirds  will  be  excreted  by  the  kidneys 
and  the  balance  through  the  lungs  and  skin.  But  it  is  evident  that  the 
power  behind  excretion  comes  from  the  heart,  which  maintains  the  blood 
pressure,  and  hence  the  greater  quantity  ingested  the  greater  are  the  de- 
mands on  the  circulation.  If  valvular  defects  are  present  and  uncom- 
pensated, or  if  the  arterial  system  or  kidneys  are  diseased,  it  follows  that 
great  care  must-be  exercised  not  to  throw  an  unnecessary  or  dangeous  load 
upon  them.  Ihis  is  an  abuse  which  is  commonly  noted  at  waterino-- 
places,  and  especially  among  those  who  take  the  waters  without  proper 
medical  advice.  ^ 

People  who  travel  five  hundred  or  a thousand  miles  to  drink  certain 
waters  are  naturally  disappointed  at  the  restriction  of  fluid  if  such  a plan 


for  over  thTtv  vPnl  fw  r manufacturing 

care  from  nuWi«hfl  f different  artificial  mineral  waters,  prepared  with  extrenm 

urioughs,  A\elcome  & Co.  prepare  the  various  granular  and  compressed  salts. 
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is  instituted.  As  a rule,  these  patients  more  readily  consent  to  a re- 
stricted diet,  to  the  use  of  baths,  massage,  and  other  physical  methods  of 
treatment,  and  a little  explanation  is  needed  to  convince  such  persons  ol 
the  necessities  of  the  case.  Aside  from  diseases  of  the  circulatory  .systern, 
there  are  chronic  gastric  and  intestinal  affections,  as  well  as  undue  fat- 
ness, in  which  restriction  of  fluid  is  reciuired.  , . • , , , i 

Von  Noorden  is  positive,  in  reference  to  obesity,  that  fluids  should  be 

restricted  to  the  point  of  almost  continuous  thirst. 

P.  R.  Hawk  has  shown  that  copious  water  drinking  cau.se.s  an  in- 
creased excretion  of  nitrogen  and  phosphorus  by  the  urine  i he  in- 
crease in  the  amount  of  nitrogen  eliminated  is  due,  primarily,  to  washing 
out  of  the  tissue,  tu  ea  pteviously  formed  but  wh.ch  has  - — 

in  the  normal  processes,  and  secondarily,  to  a stimuktion  of  pioteid 
metabolism.  The  increased  excretion  of  phosphorus  is  due  to  increased 
ceUular  activity  and  the  accompanying  catabolism  of  nucleins,  lecnthins 
and  other  phosphorus-containing  bodies.  Experiments  in  which  4M0  c.c 
“ water  were  administered  daily  after  nitrogen  equilibrium  had  been 
tab!  shed  showed  an  increase  of  12.8  per  cent,  in  the  excretion  of 
Stroven  in  the  first  day  and  an  increase  of  6.8  per  cent,  on  the  second  day. 
The  sulphate  excretion  was  parallel  with  that  of  nitrogen.  Ihejiho.,- 
phate  Setion  increased  from  9.4  per  cent,  on  the  first  day  to  ll.l  per 

"“norwlTer"  DrtoMnJVHot  water  drinking  is  not  so  much  in  vogue 

r '“"itiood  p“  r 

lowers  the  applying  to  the  ii.se  of  hot  or  warm 

connection  with  hot  apphca  ions  n j-^gart  with  failure  of  com- 

draugte  liroftasL^ris  best  to  restrict  the  total  quantity  of 

Sfrnsumedf:  about  1200  c.c  ‘;>fYo:te  duir‘e4'Tt‘:;“^^ 
in  the  food.  In  administering  water  to  P>  7“  Yart  foi  tl  e nis  a tcr,o; 

be  borne  in  mind  that  we  ha™  to  1“^ ere  cai  -eY  - sati^^^ 
while,  if  there  is  low  pressure  in  the  kidney  there  can 

diuresis.  nninnl  thermal  waters  are  usually 

Taken  at  their  source  the  weakei  natura  ^..antitv  of  carbonic 

more  acceptable  to  the  applied  to  anv  water  drives 
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Mexico,  Colorado,  Arizona,  and  California,  and  a very  large  number  ai-e 
found  in  the  Yellowstone  National  Park.  The  latter  are  not  yet  used 
therapeutically,  but  the  day  may  come  when  they  will  be  utilized. 

In  Europe,^  those  of  Aix-la-Chapelle,  Baden-Baden,  Ems,  Carlsbad 
Wiesbaden,  Gastein,  Aix-les-Bains,  and  Bath  are  the  most  famous 
Cold  Water  Draughts.— These  are  called  for  in  febrile  states,  in  hypo- 
chlorhydria,  and  in  chronic  constipation.  They  may  be  used  rnoderately 
in  chronic  nephritis.  The  most  favorable  time  is  thirty  or  forty  minutes 
before  meals.  Cool  water  should  be  used  freely  before  and  during  the 
hot  full  bath,  cabinet  bath,  and  Turkish  bath.  Cold  water  is  contra- 
indicated in  gastric  dilatation,  gastroptosis,  colic,  in  all  states  of  fatigue, 
and  should  be  taken  cautiously  when  there  is  profuse  perspiration.  Ice 
water  is  particularly  dangerous  at  such  times,  although  the  temptation  is 
very  great  to  quench  thirst. 

The  ingestion  of  cold  water  reduces  the  temperature  of  the  body;  it 
lowers  the  pulse  rate  and  raises  arterial  tension.  A pint  of  water  at  8°'c 
(46.4°  F.)  taken  into  the  stomach  may  lower  the  rectal  temperature 
nearly  2°  F . and  reduce  the  frequency  of  the  pulse  twenty  to  thirty  beats 
within  a few  minutes.  It  is  possible,  on  the  other  hand,  to  affect  the  tem- 
perature in  the  deep  abdominal  organs  by  rectal  enemata  of  cold  water. 

^ In  most  cases  the  free  use  of  water  during  meals  is  not  advisable.  It 
IS  believed  to  delay  the  digestion  of  starchy  and  other  foods.  Individuals 
however,  vary  greatly  in  this  respect,  and  many  are  accustomed  to  drink 
three  or  four  glasses  of  water  during  meals  with  entire  impunity.  I 
believe  that  a moderate  amount  of  cool  water— one  glassful— is  not,  as 
a rule,  injurious.  Patients  who  must  avoid  starchy  foods,  and  who  eat 
freely  of  meat  are  no  doubt  benefited  by  the  free  use  of  pure  water  before 
and  after  meals.  Most  people  drink  too  little,  and  this  is  particularly  the 
case  with  women,  leading  to  constipation,  acid,  dense  urine,  and  occa- 
sionally to  an  irritability  of  the  bladder  accompanying  urine  of  hi^h 
specific  gravity.  r ./  & gii 

It  is  sometimes  desirable  to  administer  cold  carbonated  waters  with 
as  much  of  the  gas  present  as  possible.  If  they  are  artificially  heated 
before  dunking  the  gas  inevitably  escapes.  To  avoid  chilling  the 
stomach  by  the  use  of  cold  waters  and  yet  retain  the  gas,  they  may  be 

in  usVathp^P  this  plan  is  followed 

I nf  fl  Spring.  It  is  a chalybeate  water,  and  the 

e of  the  g ass  tubes  is  not  on  account  of  the  presence  of  iron,  but  to 
msure  the  slow  absorption  of  the  water  without  chilling  the  stomach. 

nat  employed  at  some  of  our  springs,  where 

patients  are  inclined  to  dram  the  glass  in  the  shortest  possible  time. 

of  ir?  seem  almost  unnecessary  to  warn  against  the  use,  or  misuse, 

fi  eir  la  P.T"  r'  Saratoga  Spring,  in 

the  r latest  circular,  publish  the  letter  of  a patron,  who  writes  that  on  his 

Ls t-c hi  gla««es,  and  felt 

better  suse.  Ihe  next  day  I took  twenty-one  glasses  and  felt 

to  o.ipnpi  f ^^einpt  to  see  how  much  I could  drink,  but  merely 

1 nch  a raging  thirst.  ’ I trust  that  when  the  State  of  New  York 
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assumes  possession  of  the  Saratoga  Springs  some  rational  use  of  these 
waters  will  be  insured;  and  from  present  indications  that  day  is  not  lar 

'^'Distnied  Water.— This  is  a chemicadly  pure  water  made  palatable  by 
the  addition  of  oxygen,  with  or  without  carbonic  acid  gas.  P uc  i is- 
cussion  has  arisen  as  to  the  propriety  of  using  a water  without  any  .solid 
constituents,  the  claim  having  been  made  that  its  use  tends  to  abstiact 
vXable  salts  from  the  system.  These  objections  are  more  theoretica 
than  practical,  the  rather  extensive  use  of  distilled  water  on  shipboaid 
and  elsewhere  not  having  been  attended  by  any  bail  results.  xy- 
gemited  and  cavboimted  distilled  water  is  widely  *'<> 
trade  names  in  siphons.  It  is  much  more 

witer  of  the  chemical  laboratory,  and  more  economical.  Distilled  watei 
ca.  b ehJly  Id  cheaply  produced  for  household  use  by  means  o a 
S which  is  heated  by  gas  or  oil.  A satisfactory  apparatus  is  the 
Parmelee  Automatic  Aerating  Water  Still  and  Sterilizer.  I oi  is  use 
1 f "f  laliip  fliiTie  Primus  or  Khotal  oil  stove  should  be  employed. 
‘“Slirf  do^  an  ideal  drinking  water,  far  preferable  to 

the  ^“ed  waters  for  constant  use.  I" 

'The  TOrrthe  water  the  greater  is  the  capacity  for  the  solution  and  the 

e.ip::T  t^  Th3 -X"" 

atnS”::nd  hence  disti,« 

r vSu  TrTrrhV  y *ey  are  unSo^tedly 

I'lS:,:;  i*.  -I 

SivZllsTm  7 

‘'’SKa—  of  the  American  waters  coiitaiiimg  a min.muiii 

°'£ne-Poland  Springs;  Highland  Spring;  Mount  Hartford  Spring; 
Indian  Hermit  Spring;  Ogunquit;  Pownal  Spimg. 

Vermont— Equinox  Spnag-  Mineral  Spring;  Massasoit  Spring; 

Massachusetts— Commonwealth  Mineral  oprin 

Nobscot  Mineral  Spring;  Bal lardvale;  Sheep  Rock. 

Connecticut— Stark  Mineral  Spring.  tVnter;  Sun  Rii.r 

New  York— Colonial  Springs,  L.  1.,  Oieat  ueai 

^ZTsylvania-Glen  Summit  Water,  Roscomnion  Spring. 

Maryland-Chattalanee  Spring;  greatly  in  this 
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milk,  daily.  In  hot  weather  the  amount  of  fluid  may  be  sliglitly  in- 
creased and  should  be  taken  in  small  portions  throug-h  the  day.  Schwen- 
inger suppresses  all  beverages  at  meals  and  allows  no  fluid  until  two 
hours  have  elapsed  since  food.  Germain  See,  on  the  other  hand,  allows 
large  quantities  of  warm  aromatic  drinks.  No  doubt  this  is  the  best 
course  in  fat  and  gouty  people,  and  such  patients  may  be  allowed  half  a 
pint  of  water  an  hour  after  each  meal  and  at  bedtime.  Where  physical 
exercise  is  required,  and  especially  when  depleting  baths  are  used,  watei- 
should  be  allowed.  Even  during  meals  some  water  should  be  taken,  to 
aid  in  the  solution  and  digestion  of  food. 

In  treating  poorly  nourished  persons,  water  may  be  added  to  milk  in 
the  proportion  of  two  tablespoonfuls  of  hot  water  to  a glass  of  milk,  to 
which  is  added  5 grains  each  of  common  salt  and  sodium  bicarbonate. 
In  this  way  the  digestibility  of  the  milk  is  favored. 

Bronchitis. — In  all  cases  of  bronchitis  with  hard  and  ineffective  cough, 
water  generally  gives  relief.  Warm  drinks  before  retiring  will  frequently 
allay  cough,  and,  as  every  mother  knows,  a drink  of  water  will  often 
stop  a persistent  cough  in  children  after  settling  for  the  night.  Cold 
water  in  quantities,  from  4 to  6 ounces,  should  be  given  to  children 
with  measles  or  bronchopneumonia,  and  repeated  every  two  or  three 
hours. 

Nephritis.— It  is  generally  held  that  the  free  use  of  water  internally  is 
beneficial  in  nephritis.  Certainly  a glassful  taken  night  and  morning  on 
an  empty  stomach  will  act  as  an  eliminant.  It  does  not  follow,  however, 
that  where  much  is  good  more  is  better.  It  is  quite  possible  to  flood  the 
heart  and  arteries  with  water  and  seriously  overtax  them.  Ascites  is  a 
very  evident  contraindication.  The  underlying  motive  in  giving  water 
and  milk  extensively _ is  to  “flush  the  kidneys”  and  get  rid  of  toxins  or 
other  iiritants.  I believe  that  unless  there  is  also  serious  cardiac  disease, 
with  failure  of  compensation,  it  is  a proper  course.  Von  Noorden,  how- 
ever, in  his  monograph  on  nephritis,  takes  the  ground  that,  as  water  is 
always  very  badly  excreted  by  the  kidneys  when  they  are  acutely  dis- 
eased, and  frequently  also  in  subacute  and  subchronic  forms  of  nephritis, 
the  extensive  use  of  milk  and  water  is  not  logical.  “A  condition  of 
hydremia  must  be  regarded  as  a constant  source  of  irritation  of  the  kid- 
neys, and  the  problem  that  confronts  us  is  to  prevent  excessive  stimii- 
lation  of  these  organs  as  much  as  possible.  ” Unless  the  heart  is  seriously 
at  fault  I believe  in  giving  water  freely  in  nephritis,  especially  the  lightly 
mineralized  waters,  skimmed  milk,  ginger  ale,  etc.  People  vary,  but 
water  drinking  is  certainly  in  most  cases  a physiological,  hygienic,  and 
remedial  measure  of  value.  ’ 

_ Typhoid  Fever.— In  typhoid  fever,  cool  water  should  be  administered 
in  srna  quantities  at  frequent  and  definite  intervals.  It  may  be  possible 
in  tns  way  to  give  as  much  as  two  or  three  quarts  in  twenty-four  hours. 

le  amount  of  urine  is  increased,  the  nervous  symptoms  are  lessened,  and 
pa  lents  aie  more  comfortable.  The  internal  use  of  cold  water  is  a good 
ac  jiiyant  to  the  cold  bath,  and  it  is  believed  to  lessen  the  mortality  from 
tiie  (lisea.se.  The  method  adopted  by  E.  E.  Cushing  and  T.  W.  Chirke 
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i„  100  I'.ises  iveiitc-cl  by  U.is  metliocl  Wii.s  to  give  not  less  than  three  pints 
iliiilv  It  was  fonml  that  the  amount  of  water  whicli  patients  would  take 
couhi  be  greatly  increased.  The  quantity  often  reached  a gallon  or  a 
a dlon  and  a half.  This  was  accoinpli.shed  by  giving  4 ounces  ol  water 
tWry  Hfteen  minutes  during  the  waking  hours.  In  addition,  the  patient 
rece  ved  every  two  hours  during  the  day  and  once  or  twice  at  night,  alter- 
Iiaten  ounces  of  milk  and  0 ounces  of  albumen  water,  representing  some 
three  nhitl  of  fluid.  Besides  all  this,  a bowlful  ot  ice  wuiter  was  kept 
V tL  belide  so  that  the  patient  could  help  himself.  Occasionally  a 
natient  rebelled  at  first,  but  most  ot  them  took  the  water  readily,  and  some 

greedily.  The  natural  result  was,  first,  a great  increase  in  “ 

^ 1*1  ■ Uf  in  twplvp  nints  and  was  maintained  at  tins  standard 

dm-::  Sewfp::;  of  tteSse.  Fewer  baths  were  retpiired  and 
headrches  were  not  so  trouble.somet.  the  ^re  few 

“Idklto  rntm.-Thlre 

tStiS  tw  :S::: 

krge  number  all  over  the  States  ^friheir  aihLTd 

aBections,  “d  di-a-s  of  he  here 

within  the  limits  o n names  of  the  more  prominent  ones  are 

SU"d“wOTds-Apolima™,  Vfehy^^^^^^^ 

Vals,’Selters,  and  Kaiser 

®’'o“roLed  or  Bioarbonated  AlkaUne  b„t 

action  on  carbonates  or  bicaibonates  o 

together,  with  more  or  less  carbonic  acid  g^  li^himn  oiTol  are  usually 
ciuin  and  magnesium,  ^nd  ^na  qua  , „^antities  of  carbonic  acid  are 
found  in  these  waters.  When  a g ^ for  this  reason 

present  the  salts  retain  their  orm  „i  0.30  or  add  to  it  in  the  process 
special  care  is  taken  to  retain  the  give  an 

of  bottling.  On  testing  at  the  spring  and 

acid  reaction,  owing  to  the  gas  alkalies.  Next  to  pure 

their  action  on  the  system  ^lost  useful  class  of  waters 

water  they  constitute  the  mos  imp  gfinuilate  the  gastric  secretion, 

used  m«licinally,  lyl'rthtferad"^  « 

correct  undue  acidity  of  tl  widely  used  at  the  table  and 

diuresis.  The  milder  alkaline  ™ alcoholic  drinks  or  as  a substitute 
have  come  into  general  use  to  mix  t I ^ ' j eonrfifions  of  the  m«eo;“ 
for  them.  They  are  ^ ZC7 ).nA  hypcrMorhy^rlo.  In 

rsT;kife"bonS waters  should  be  avoided,  a.s  there  rs 
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too  great  a risk  of  hemorrhage  from  any  sudden  dilatation  of  the  stomacli ; 
nor  should  any  very  cold  water  be  given  in  this  condition. 

It  has  been  shown  by  Pawlow  that  sodium  bicarbonate  inhibits  the 
secretions  of  the  stomach  and  pancreas;  its  use  tends  to  break  the  con- 
tinuity of  their  secretion,  and  during  the  pauses  of  secretory  activity  an 
opportunity  is  afforded  for  disease  of  these  organs  to  abate.  Plence  it  is 
that  alkaline  waters  of  the  type  of  Carlsbad,  Vichy,  and  Manitou  afford 
relief  in  gastritis,  in  which  the  mucous  membrane  is  actively  inflamed  or 
in  hyperchlorhydria,  in  which  the  membrane  is  irritable.  It  is  probable 
that  the  use  of  natural  waters  gives  better  results  than  the  medicinal  use 
of  their  principal  salts  as  drugs,  by  reason  of  the  dissociation  of  the  posi- 
tive and  negative  ions,  now  recognized  in  mineral  waters.  This  capacity 
for  dissociation,  according  to  von  Aldor,  of  Berlin,  is  a great  factor  in 
their  physiological  action.  The  more  diluted  a salt  solution  the  higher 
the  ionization;  the  more  concentrated  it  is,  the  more  the  neutral  molecules 
remain  near  the  ions. 

The  alkaline  waters  may  be  taken  before  meals  or  after  them,  or  may 
be  used  with  the  meals,  according  to  circumstances.  Two  glasses  should 
be  the  maximum  taken  at  any  one  time. 

Lithia  Waters. — ^This  group  of  mineral  waters  came  into  use  a little 
over  forty  years  ago,  acquiring  popularity  because  of  their  asserted  value 
m removing  uric  acid  and  urates  from  the  system.  They  were  strongly 
advocated  by  the  late  Dr.  Garrod,  who  made  experiments  on  the  solu- 
bility of  uric  acid  in  solutions  of  lithium  carbonate,  and  claimed  that  the 
administration  of  this  substance  would  prevent  the  separation  of  uric 
acid  and  urates  in  theyirine,  since  lithium  urate  is  rather  more  soluble  in 
water  than  the  corresponding  salts  of  potassium  and  sodium.^  Leffmann, 
however,  in  a recent  review  of  this  subject  points  out  that  a simple  asso- 
ciation of  lithium  carbonate  solution  and  uric  acid  in  a test-tube  is  not  at 
all  comparable  with  the  actual  condition  in  which  other  salts,  especially 
carbonates  and  phosphates,  are  present.  Although  lithium  urate  is  the 
most  soluble  of  the  common  urates,  lithium,  carbonate  and  phosphate  are 
decidedly  less  soluble  than  the  corresponding  sodium  or  potassium  salts 
io  charge  the  urine  with  much  lithium  is,  therefore,  to  predispose  to 
insoluble  phosphatic  deposits  and  the  substitution  of  such  a deposit  for 
urate  is  no  therapeutic  gain.  Accustomed  as  we  have  been  to  hold  lithia 
waters  m high  estimation  for  all  urinary  and  bladder  diseases,  the  recent 
criticism  of  the  use  of  these  waters,  and,  what  is  of  great  importance,  the 
recent  analyses  of  the  so-called  lithia  waters,  ought  to  lead  us  to  examine 
ns  subject  more  thoroughly.  To  begin  with,  the  chemical  estimation 
0 1 num  m a given  water  is  a difficult  problem;  the  spectroscopic  test 
or  he  presence  of  this  element  is  correspondingly  easy  and  delicate,  as 
it  reveals  an  almost  infinitesimal  quantity. 

The  analyses  of  Waller  and  of  Leffmann  were  the  first  to  open  the 


loKiSf  as  Therapeutic  Agents,”  by  Henry  Leffmann,  M.D.,  Patho- 

fVclonerlil  P ® Medical  College  Hospital,  Philadelphia,  Monthly 

indebtedness  in  Medicine,  March,  1910.  The  author  acknowledges  liis 

mueoteclness  to  Dr.  Leffmann  for  data  on  this  subject. 
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eves  of  tlie  medical  ])rofession  to  the  fact  tliat  the  popular  lithla  waters 
have  been  exploited  under  false  statements  as  to  their  lithium  content, 
'rhese  tests  have  been  fully  corroborated  by  the  recent  analy.ses  i”  the 
United  States  (lovermnent  laboratories  by  Haywood  and  Smith  then- 
report  gives  the  analysis  of:  (1)  Geneva  Lithia  \|Sater  New  York;  ( ) 
JettVess  Uithia  Water,  Virginia;  (3)  Otterburn  Hitlna  ^^ater,  Virginia; 

(4)  Buffalo  Lithia  Water,  Virginia;  (5)  Gohndo  Lithia  Water  Vn-gm 
(6)  r.ondouderry  Lithia  Water,  New  Hanipshire;_  (7)  White  Rock 

(9)  Augusta  White  Lithia  Water,  Virginia;  (10)  ^ear  Lithia  Watei 
Vir<dnia;  (11)  Rubino  Healing  Springs  Water,  Virginia.  1 he  exact 
method  of  determining  the  amount  of  lithium  present  is  stated  in  t le 

report,  and  is  known  as  that  of  Gooch.  ^ 

The  Government  analyses  show  enormous  difterences  ad- 

veitised,  and  the  summanes  contain  the  following.  (1)  iM  hough  die 
water  is  advertised  as  containing  a very  large  amount  of  hth  u , 
parts  per  million,  it  in  reality  contains  only  0.1  part.  It 
havdl,  be  considered  as  a lithia  water,  as  it  would  take  about  aW  hters  o 
water  to  o-ive  one  full  medicinal  dose  of  lithium.  (2)  it  is,  fto\\ 
f ver  a iSsnornIr  to  call  this  a lithia  water.”  (3)  “ However,  it  is  a in.^ 
nomer  to  call  this  a lithia  water,  as  it  would  take  approximately  1000 
"tes  to  give  a full  medicinal  dose  of  lithium.”  (4)  ‘ It  is  a misnomer  to 

te7m  sufh  a water  a lithia  wateiy’  (5)  ^e  ^4^ 

enouo-h  lithium  to  be  called  a lithia  water.  (6) 
alysis” giving  10.3  parts 

foTnarts  ’^Sw^ve  Nith  the  amount  present  as  found  by  the  Bureau 
if C&y  the  wamr  may  be  eonsidered  fairly  'fy" 

aX-CfX'i  -c^siy  trrS^  thT advertised 

™f£lieve'thaUoo'mucr^  has  been  reposed  in  the  scecalled 

ilsSiSii 

have  in  many  cases  been  construe  e waters  containing  calcium 

The  alkaline-calcareous  or  earthy  for 

bicarbonate  or  sulphate  and  magnesiuin  ^ ‘ j ^ borne, 

their  antacid  and  diuretic  properties.  As  a ^ ^ 

counteracting 
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best  used  at  their  source.  Calcium  salts  are  eagerly  sought  by  the  acids 
arising  from  imperfect  digestion.  These  acids  readily  combine  with  the 
bases  furnished  in  mineral  waters,  and  probably  in  this  manner  obviate 
union  with  similar  bases  found  in  bone,  cartilage  of  joints,  and  in  other 
natural  tissues  of  the  body.  A proper  selection  of  food,  such  as  vege- 
tables rich  in  salts,  accomplishes  a similar  purpose,  au(l  this  diet  goes 
hand-in-hand  with  the  use  of  mineral  waters  in  the  treatment  of  these 
affections.  Calcareous  mineral  waters  favorably  influence  rheumatism 
of  a subacute  or  chronic  type,  gout,  gravel,  pyelitis  from  kidney  concre- 
tion, chronic  gonorrhea,  bronchial  catarrh,  with  profuse  secretion,  and 
allied  affections.  They  are  credited  with  favorable  results  in  scrofulosis, 
rachitis,  and  osteomalacia.  Waters  of  this  class  are  commonly  termed 
“hard”  waters,  and  by  reason  of  the  calcium  sulphate  or  bicarbonate 
piesent  aie  not  geneially  suited  for  constant  use  when  more  than  15  grains 
of  calcium  salts  are  present  in  a gallon.  The  calcium  sulphate  is  the  more 
harmful  constituent,  and  dyspepsia,  a feeling  of  heaviness  or  a tendency 
to  dream  or  a derangement  of  the  bowels  may  occur  from  their  prolonged 
use  by  susceptible  persons.  Some  of  these  waters  are  quite  astringent  and 
may  cause  constipation.  They  have  also  been  credited  with  the  develop- 
ment of  goitre  in  localities  where  this  affection  is  commonly  met  with. 

In  Europe,  and  especially  at  Wildungen,  in  Germany,  these  waters  are 
believed  to  relieve  affections  of  the  urinary  tract,  such  as  chronic  cystitis, 
pyelitis,  enlarged  prostate  and  its  results,  chronic  gonorrhea,  gleet, 
urethral  stricture,  and  irritable  bladder.  The  principal  springs  at  Wil- 
dungen are  the  Helenenquelle  and  the  Georg-Victorquelle.  The  former, 
owing  to  its  alkalinity,  is  preferable  in  cases  of  irritable  bladder,  with 
highly  acid  urine.  It  is  better  borne  by  the  stomach  and  is  less  liable  to 
constipate.^  The  Georg-Victorquelle  is  used  when  there  is  much  vesical 
catarrh,  with  alkalinity  of  the  urine,  or  when  there  is  phosphaturia  with- 
out mucus  or  mucopus. 

Contrexeville  waters  belong  to  the  same  class,  but  have  a somewhat 
different  effect  m that  they  are  more  diuretic  and  have  a slightly  laxative 
action.  They  are  used  for  uric-acid  gravel,  gouty  oxaluria,  and  chronic 
cystitis;  for  puty  glycosuria  or  gouty  conditions  in  weak  subjects.  These 
waters  are  claimed  to  correct  nocturnal  eneuresis  in  children,  by  removino- 
some  source  of  irritation.  They  are  unsuited  for  cases  in  which  there  is 
extreme  loss  of  vesical  contractile  power  or  great  liability  of  prostatic  con- 
ge.stion  (Weber).  Contrexeville  water  is  widely  sold  in  the  United  States. 

I he  best  Ipown  American  water  of  this  class  is  that  of  Healing 
Springs  Virginia.  It  has  enjoyed  a favorable  reputation  for  over  one 
mn  re  ^^-rs.  It  keeps  well  when  bottled  and  is  extensively  used  at  the 
Virginia  Hot  Springs.  It  contains  20.7  grains  of  calcium  carbonate,  3 
grams  o magnesium  carbonate,  and  5.7  grains  of  magnesium  sulphate 
per  ga  on.  -f  here  is  no  sodium  chloride  present.  The  analysis  by  Dr. 

I i^^f  ^ shows  that  it  is  apparently  free  from  calcium 

suipiate  and  in  thi.s  respect  it  is  different  from  the  Bedford  Chalybeate 
► pi mg  ^ ennsylvania,  containing  107  grains  of  calcium  sulphate;  the 
V^reenbrier  White  Sulphur  Spring,  W^est  Virginia,  7S  grains  of  calcium 
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sulphate;  Clifton  Springs,  New  York,  ()0  grains  of  calcium  sulphate;  and 
Richfield  Springs,  New  York,  112  grains  of  calcium  sulphate  per  gallon. 

Other  calcareous  or  earthy  mineral  si)rings  in  the  United  States  are; 
Napa  Soda  Spring,  California  (10  gr.  CaCo3),  and  Manitou  Springs, 
Colorado  (G5  gr.  calcium  carlionate  per  gallon).  1 he  most  extensively 
used  thermal  calcareous  waters  are  at  Hot  Springs,  Arkansas  (7  gr.  cal- 
cium carbonate).  . , . 

In  Europe  cold  earthy  waters  of  wide  reputation  and  popularity  are 

found  at  Marienbad,  in  Bohemia;  Contrex^ville,  m France;  Yuldungen 
in  Germany;  Leukerbad,  in  Switzerland,  and  Bath,  m England  )f 
this  class  the  waters  of  Contrex^ville  are_  best  known,  and,  as  already 
stated,  are  extensively  used  m the  United  States.  1 ie_  wa  ers  o 
Kreuznach,  Germany,  are  of  this  class,  containing  chlorine,  iodine,  and 
bromine  in  combination  with  the  earthy  bases,  and  are  used  internally 

for  tertiary  syphilides  and  strumous  diseases.  _ p i- 

SaUne  Waters —These  are  characterized  by  predominance  of  sodium 
chloride,  but  a large  number  of  other  salts,  such  as  calcium  cFloride,  mag- 
nesium chloride,  and  sodium  sulphate,  or  bicarbonate,  may  be  associated. 
The  waters  are  generally  cold  and  well  charged  with  carbonic  acid  gas, 
as  at  Saratoga  Springs,  Ki-euznach,  Homburg,  and  Kissmgei^and  Sa  so- 
A A be  hot,  as  at  Wiesbaden,  Baden-Baden,  and 

Gleiiwood  Springs,  in  Colorado.  • . i 

Saline  waters  are  classified  in  general  as  sulphated,  nuiriated  or  lo- 
rated-  and  the  two  former  again  as  chalybeate  sulphated,  sulphated  a 
nuiriated,  chalybeate  nuiriated.  To  designate  the  preAmmate  leases  ^e 
have:  sodic,  magnesic,  calcic,  or  sodic  magnesic,  calcic  ^ ^ 

sodic  calcic  chalybeate,  or  calcic-magnesic  alununo-chalybeate,  as  t e 
case  may  be.  This  form  of  basic  and  acid,  or  l^tionic  and  anionic,  ter- 
minology is  at  once  descriptive  and  rational.  T^liey  are  purgatu  e and 
exert  secondarily,  a good  effect  on  the  liver  and  gastrointestinal  func- 
tions' Their  reputation  having  rested  for  years  on  a pure  y empiric 
foundation,  it  is  highly  gratifying  to  note 

the  true  physiological  action  of  these  waters.  ^ , 

Ardent  of  FrJrktort,  and  Carl  Dapper,  of  '“1 

exposition  of  the  effects  of  saline  waters  on  met  holism.  Theii  obser  a 

tions  were  made  on  persons  undergoing  a drinking  ^ 

i^is  comprising  anacidity,  subacidity,  and  hyperacidity  of  the  gastric 
S Zoric  inistinal  catarrh,  gastric  ulcer,  obes.ty, 
nnrl  the  effects  of  alcohol.  A curious  observation  was  made,  \iz.,  c 

in  numerous  cases  of  gastric  disorder,  ^ 

5-“'  s,”  “ ; 

a decrease  of  the  subjective  syinp  oms.  of  tlie  para- 

work  a cure  in  cases  of  a diametrical  y oppo  * clinicians  and  the 
doxes  of  medicine.  Rut  the  high  standing  o elm 

Zat  care  shown  in  minute  examinations  made  of  the  gast.u  seer 
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while  the  patients  were  under  observation  leave  no  doubt  that  the  con- 
clusions aie  correct. 

Another  important  point  brought  out  is  that  tlie  administration  of 
saline  mineral  waters  does  not  call  for  any  particular  diet.  Arbitrary 
and  routine  dietetic  regulations  are  in  vogue  at  many  health  resorts. 
There  is  a popular  prejudice  among  many  physicians,  and  it  is  shared 
by  the  general  public,  that  each  particular  saline  water  calls  for  the  ex- 
clusion of  certain  definite  articles  of  food  from  the  diet,  regardless  of  the 
disease.  In  other  words,  that  each  water  calls  for  a definite  diet.  The 
governing  principle  should  be  that  the  diet  should  be  adapted  to  the  par- 
ticular needs  of  the  patient  and  not  be  given  in  a routine  way  according 
to  the  water  which  is  prescribed.  Probably  this  antiquated  method  is 
more  commonly  employed  in  Europe  than  in  America,  although  this  error 
is  not  confined  to  European  resorts.  That  the  use  of  fats  should  be 
forbidden  while  taking  saline  waters  is  one  of  the  fallacies  which  these 
authors  quoted  have  pointed  out,  and  they  make  the  valuable  practical 
point  that  many  patients  need  the  fats  of  a normal  diet  to  maintain  their 
nutrition  and  strength.  Undoubtedly  there  are  patients  with  gastric  and 
intestinal  trouble,  with  diabetes  or  gout,  many  neurasthenics  and  con- 
valescents from  various  diseases,  whose  needs  call  for  fats  and  who  are 
perfectly  able  to  digest  and  assimilate  them.  That  they  are  assimilated 
the  observations  and  records  of  von  Noorden  plainly  show. 

There  need  be  no  interdiction  of  raw  fruit  while  using  saline  mineral 
waters  unless  the  individual  case  demands  it.  The  drinking  of  saline 
waters,  or  of  any  other  water,  per  se,  does  not  call  for  the  restriction  of 
any  particular  article  of  food. 

^ Saline  waters  are  generally  taken,  according  to  their  density,  in  quanti- 
ties of  one  to  four  glasses  before  breakfast,  either  hot  or  cold.  "viTen  taken 
cold  they  generally  act  more  promptly.  They  should  be  taken  slowly 
or  sipped,  and,  if  possible,  a moderate  amount  of  exercise  should  be  taken 
between  each  glass,  and  a half  hour  should  elapse  between  the  last  glass 
and  breakfast,  which  should  be  a light  one.  The  American  tendency 
to  haste  usually  results  in  taking  the  entire  quantity  at  once  and  going 
immediately  to  breakfast;  this,  however,  is  not  the  best  way  to  take 
laxative  or  any  other  waters. 

I he  use  of  saline  waters  does  not  affect  the  proteid  metabolism,  and 
hence  they  are  suitable  in  cases  of  overfatness,  in  which  we  never  want 
to  diminish  the  proteid  content  of  the  body.  Several  investigators  have 
published  the  results  of  experiments  on  animals  and  in  healthy  persons, 
showing  a slight  increase  in  the  excretion  of  urea  after  the  ingestion  of 
sodium  chloride,  but  I believe  that  von  Noorden’s  conclusion  is  correct, 
that  proteid  metabolism  is  not  appreciably  affected. 

Regarding  the  excretion  of  uric  acid  the  conclusion  is  that  in  cases  of 
gout  the  use  of  saline  waters  (e.  g.,  Xissingen,  Rakoczy)  causes  an  in- 
pease,  amounting  occasionally  to  as  much  as  0.2  gram  a day,  although 
in  exceptional  cases  no  change  can  be  noted.  I shall  refer  later  on  to 
le  applicability  of  the  saline  waters  to  the  treatment  of  gout. 

e most  famous  saline  springs  of  Europe  are  those  of  Homburg 
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rFU/abeth-Bninnen  and  Kaiser-Bninnen),  Kreuznach  (Ehzabethquelle) 
\4uhe  r(  ‘liKl  Karls-Dnnme..),  Kiasingen  (Rakoc.y  and 

HU  crWater)  Ikdochicdishall, Ikulen-Baden, Wics badeii (KocJ-Bnn.nen)^ 

s"ckn  (wIn\>Bnnn,en),  all  in  Gcnnany.  IlaU  and  Salaburg.  m 

n^ 

■ -r  " 

d"el''dt  Co'ngreas  Spring  contains  over  «)0  "J 

sl:!L  per  gallon,  ol  f 

Spnng,  near  by,  'patt™^  “''d 

Arondack,  Stai  , Lmco  , rp,  g_^o„a  Vichy  is  somewhat  similar 

Saratoga  are  all  widely  sold,  ihe  Sarat^^^^^  V y ^^,,mnated.  In 
to  the  French  water  of  that  name.  1 hey  are  all 

recent  years  numerous  borings  laye  y deeper  strata.  These 

bonic  acid  gas  which  exists  of  gas  in  various  springs, 

borings  have  diminished  gie  y ^ • gf  companies  which  com- 

and  much  opposition  has  developed  agains  P 

“pirgrsrCattrnt’sN^e^^  Vttttfor"®'’ 

and  all  having  rather  Waters.— These  are 

Sodic-potassic-magnesic  Snip  are  valuable  for  their  cathartic 

commonly  termed  “ bitter  waters,  Austria-Hungary, 

properties.  The  best  ex^P  s - ,,uter  belonging 

folStdPd^ts^isVbilena,  from  Kansas.  This  contains 

about  3200  grains  of  sodium  sulphate  pei  ga  on  Grains  per  gallon. 

Magnes’-Utn 


Names  of  springs. 

Abilena,  Kansas  . - 

Xpenta;Buda  Pest,  Hungary 
Carabana,  Spain  . 
gEsculap,  Hungary  • 
Cheltenham,  England  . 

Elster,  (Salzquelle)  • 
Franzensbad  (&alzquelle) 
Franz-Josef,  Hungary 
Pullna,  Bohemia  . . • 

Rubinat,  Condal,  Spam 
Villacabras,  Spam  . • 

SSrinKXring.;  C«U 


Sodium  sulphate.  sulphate. 
3200 


1300 

7000 

973 

154 

364 

196 

1680 

665 

3122 

8540 

1211 

70 

2345 

779 


1420 

280 

1204 

49 


1722 

756 

210 

63 

1169 

245 

1693 
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These  waters  stimulate  the  stomach  and  intestine,  thereby  promoting 
peristalsis  and  causing  purgation.  They  promote  the  How  of  bile,  and 
are  largely  used  in  America  and  Europe  for  their  cathartic  qualities. 
It  is  claimed  that  when  the  sulphates  of  sodium  and  magnesium  are 
associated  in  nearly  equal  proportions  the  taste  is  not  so  objectionable 
as  when  one  or  the  other  pi’eponderates;  the  advocates  of  a pure  sodium 
sulphate  water  claim,  on  the  other  hand,  that  it  acts  better  as  a chola- 
gogue,  increasing  the  production  of  sodium  glycocliolate  and  sodium 
taurocholate;  and  that  magnesium  sulphate  has  no  cholagogue  action 
whatever.  Such  statements,  however,  need  confirmation.  The  dose  of 
these  waters  may  be  regulated  by  observing  the  proportion  of  total  saline 
contents  and  the  needs  and  susceptibility  of  the  individual. 

The  strongest  purgative  water  known  is  the  Victoria,  of  Buda  Pest.  It 
contains  a large  proportion  of  magnesium  sulphate  and  is  a particularly 
disagreeable  water.  The  Franz-Joseph  Spring  is  a strong  aperient, 
containing  nearly  equal  parts  of  the  sulphate  of  soda  and  magnesia. 
The  dose  of  these  waters  is  a small  wineglassful,  or  more;  they  should  be 
diluted  for  use  with  warm  water,  and  taken  in  the  morning  on  rising. 
Free  purgation  is  obviously  a great  help  in  promoting  a proper  function 
of  the  stomach  and  the  skin  and  aids  the  action  of  drugs. 

Sulphuretted  Waters. — These  are  characterized  by  the  presence  of 
hydrogen  sulphide  gas  or  the  sulphide  of  sodium,  potassium  calcium,  or 
magnesium,  in  connection  with  other  salts,  such  as  the  chlorides  of  sodium 
and  potassium,  or  the  earthy  salts.  Unless  waters  contain  at  least  five 
cubic  inches  of  hydrogen  sulphide  per  gallon,  or  5 grains  of  sulphides 
per  gallon,  we  do  not  lay  much  stress  on  the  sulphur  as  a potent  factor. 
V aters  of  weaker  composition  are  very  numerous,  and,  though  bearing 
the  title  of  sulphur  springs,  are  useful  rather  by  reason  of  their  thermal 
qualities  or  through  other  constituents,  usually  alkaline-calic  or  saline. 
The  advantages  of  these  salts  have  been  discussed  (see  pp.  207  and  209). 

When  well  charged  with  sulphur  they  are  useful  in  diseases  of  the  liver 
and  spleen,  and  probably  also  in  gout,  rheumatism,  in  skin  diseases, 
such  as  acne,  and  in  scrofulous  eruptions. 

A mild  antiseptic  action  may  attend  the  internal  use  of  the  stronger  sul- 
phur waters  in  skin  diseases;  in  diseases  of  the  liver  it  is  probable  that 
improvement  is  due  to  some  influence  on  the  secretion  of  bile.  Sulphur 
waters  seem  to  increase  this,  and  are  believed  to  materially  reduce  an 
enlarged  liver.  On  the  other  hand,  there  is  reason  to  believe  that  the 
lemoglobin  value  of  the  red  blood  corpuscles  is  reduced,  since  a pro- 
onged  course  of  the  internal  use  of  sulphur  water  tends  to  induce  an 
anemic  condition,  which,  however,  is  of  short  duration.  It  is,  of  course, 
iK  ^ the  effect  of  the  sulphuretted  hydrogen  apart  from 

the  sulphide  or  the  saline  or  calcareous  constituents  of  a given  water,  or 
to  disassociate  the  influence  of  diet,  climate,  regime,  and  other  features 
0 mineia-water  treatment  at  spas.  These  waters  are  generally  taken 
at  spas  tor  the  reason  that,  as  a rule,  they  do  not  keep  well  when  bottled. 

possible  to  bottle  some  of  these  waters.  Those  of 
e . prings  and  Sharon  Springs,  New  York,  and  those  of  the  Creen- 
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brier  White  Sulphur  Si)riiigs,  iu  West  Virgiuia,  are  bottled  and  sold  to 
some  extent.  The  s\ighte.st  exposure  to  the  wr  .sets 

wliich  alter  greatly  the  constituent  gases  and  salts.  As  1 eale  says  the 
soluble  sulphides  are  rather  unstable  and  easily  decomposed.  y aie 

rarely  fully  determinerl  in  mineral-water  analyses  becau.se  a part  ot  the 
necisary  vvork  of  analysis  must  be  done  at  the  spring.  Uie  majori  y of 
“ ter  analyses  are  confessedly  incomplete  .so  tar  as  the  estimation  ol  the  , 
case  s“  Lrued.  The  chemistry  of  these  waters  be  ore  consunipUoii 
Sftei  h ciestion  is  most  complex  and  their  physiological  action  is  more  , 

rieS  in  dispute,  so  that  there  is  a good  deal  of  skepticism  as  to  whether  , 

there  is  any  real  value  in  their  administration,  as  tar  as  the  sulphur  , 

“ilon oiSybiate  Waters;  Steel Waters.-Thereare^^^  i 

I 1 1 i-cwsitprt;  but  the  iron  exists  in  connection  With  carbonate.s,  | 

sllaLtSides,  and  with  other  bases,  such  as  calcium, 

and  ah  minum  They  are  thermal  or  non-thermal  and  are  associated  with  | 

risS s I 

the  effect  is  often  beneficial.  ,vith  a water  of  this  t 

lypt“"e"erarLckbrW^^  Alum  Water,  Virginia,  or  the  Oak  • 

‘'S‘Ta;er“ 

ragttaS  ti’  mU”on ?he  large  amount  of  free  car- 

wick  Wells,  in  Bedtordsliire  a w j gale.  The  waters  of 

of  sulphate  of  iron  to  the  gallon,  ai  so-called  “Kissingen” 

bicarbonate  of  iron  pei  gallon, _ m-ains  of  carbonate  of  iron 

rains  13.3  P^^tm  ^ 

rXfeXaXr  beiX^X^^^^^  chargedTith  carbonic  acid  gas.  A. 

Harrogate  they  are  generally  f care  in  bottlii^, 

as  mLt  of  the  iron  is  liable  to  lie  llsttl.erilized 

from  the  spring.  One 
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reason  why  the  iron  waters  do  not  act  so  well  after  bottling  is  that  if 
much  lime  is  present,  as  is  frequently  the  case,  the  iron  precipitates. 

The  waters  of  Schwalbach,  on  that  account,  keep  better  than  those 
of  Pyrmont,  which  contain  lime  in  abundance.  Those  from  the  Prince 
de  Cond^  Spa  keep  best  of  all,  and  may  be  given  in  quantities  from  one 
to  four  or  five  tumblers  a day.  They  aid  digestion  and  improve  the 
qualities  of  the  blood. 

Iron  waters  are  best  taken  after  meals,  in  cpiantities  varying  from  4 
to  S ounces.  The  use  of  S ounces  may  produce  headache  in  susceptible 
patients.  It  is  best  to  order  a saline  water  before  breakfast  when  giving 
iron  waters. 

The  waters  of  Franzensbad,  Marienbad,  and  Kissingen  (Rakoczy)  all 
contain  some  bicarbonate  of  iron,  and  are  bottled  for  use.  Iron  springs 
are  rather  common  in  the  United  States;  the  principal  ones  are  as 
follows; 


Cresson  Springs,  Pennsylvania  (iron  spring) 
Cresson  Springs,  Pennsylvania  (alum  spring 
Marclella  Spring,  Maryland 
Rock  Enon  Springs,  Virginia  . 

Massanetta  Springs,  Virginia  . 

Napa  Soda  Springs,  California 
Topeka  Mineral  Well,  Kansas  . 

Matchless  Mineral  Water,  Alabama 


Iron  salts;  grains 
in  one  gallon. 

28.5 

44.6 
11.5 
14.2 

3.1 
7.9 
28.0 
. 1050.0 


^ Chalybeate  waters  are  useful  in  anemia,  general  debility,  and  scrofula. 
1 he  more  astringent  waters  may  be  chosen  in  cases  of  chronic  diarrhea 
and  in  malarial  cachexia.  Iron  waters  are  generally  deemed  unsuitable 
in  any  case  of  fever,  in  gastric  irritability,  and  in  pulmonary  disease  if 
hemorrhage  is  a feature.  Like  most  mineral  waters  they  are  diuretic. 
If  associated  with  a little  arsenic  or  manganese  their  value  is  probablv 
enhanced.  ^ 

I^senic  Waters.— Waters  of  this  class  are  found  in  the  United  States 
and  Lurope,  the  best  known  being  as  follows : 


Grains  of  arsenic 

‘ V ° 

Roncegno,  Austrian  Tyrol  7“ 

Crockett  Arsenic  Lithia  Spring,  Montgomery  Co.,  Virginia  . . . o'  140 

Arsenic  occurs  in  these  waters  as  arsenic  acid  or  arsenous  salts.  Ab- 
sorption through  the  stomach  js  easy,  but  in  the  administration  of  the 
s longer  waters  such  as  Levico  or  Roncegno,  dilution  is  necessary. 
Ihe  Levico  water  is  m two  grades— strong  and  weak— and  for  export 

bottled.  At  the  commencement  of  a course  of  this 
water  a table, spoonful  wel  diluted  may  be  given  two  or  three  times  a 

times  quantity  may  be  given  later  three 

me  a day  or  slightly  increased.  The  therapeutic  indications  are  those 

skill  affecdonr''"’  cachexia,  scrofula,  and 
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The  chief  Eu,op«j„  wa  e,-  f eontaining  nea.ly 

R„rton,and  W„o<lhall-,  f'<> ® „f  iodine  to  the  gallon. 

5 grains  ot  bromine  Hatliorn,  Eureka.  Excelsior, 

The  Saratoga  Springs  s eh  a Co^^  yp,„,„ii 

"iineral  lath,  of  Michigan,  and  about 
sixty  others  in  the  United  States.  ,■  oo„tent  are  of  value  in  the 

treatment  ot  serotula,  syphilis,  8°'  ’ j digestive  organs, 

contraindicated  in  chronic  in  ami  y internally  in 

Gout  and  Chrome  f ome  rather  distinguished 

gout  has  „^ter  fhould  be  used  freely,  and  better 

opponents.  I '>f  elimination  of  waste  matter,  and  when 

token  “orstimulates  the  liver  cells  »"'* 

S'SS'E  a •“ 

the  ioints  and  fibrous  tissues.  action  of  the  kidneys 

Itls  well  known  that  » same  way 

is  detective.  The  S“‘y %Tf.  type;  and  in  choosing  a 

taS  rlhir;ur;os:t'e'1rould  avoid,  as  nearly  as  possible,  those 

“ttli“nt"iat5>hminati^^^ 

chloride  in  the  food  and  drink,  an  France,  and  Leonard 

the  kidneys  any  additional  t in  a convincing  mannw 

Willianis,  in  England,  have  presen  applying  these  principles 

but  the  medical  profession  f I ^ "raFa^ctmiis.  Almost  all 

to  the  use  of  mineral  waters  m ^,e  advocated  by  their 

mineral  waters,  irrespec  ^ Bright’s  disease,  and  physicians 

owners  for  use  m Ipeir  choke,  being  content  too  often 

do  not  discriminate  sufficiently  advertising  matter.  ^Mien 

rtotr  w:  Sfsf  imer  om 

that  this  opinion  is  not  ^Itoget  mr  t behaves  m a manner 

The  suggestion  has  been  made  t • waters-  and  that  sodium 

differ^t  fom  that  of  salt  contoured  jn 

chloride  retention  is  much  lu  otherwise  when  of  the  hypotonic 

waters;  these  are  radrerben^  , relatively 

fvnp  with  dissociation  of  the  ions. 
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minute  quantity  of  sodium  chloride  is  dissolved  in  a large  quantity  of 
water  it  undergoes  dissociation  into  its  Na  and  Cl  ions;  but  when  the 
amount  is  large  this  dissociation  is  largely  wanting.  If  it  is  true,  as 
has  been  claimed  recently  by  Ackerley,  that  the  weaker  saline  waters 
are  beneficial  in  gout,  notwithstanding  that  the  ingestion  of  salt-contain- 
ing food  is  injurious,  we  may  find  a clue  to  the  explanation  of  these 
apparently  contradictory  propositions  in  what  I have  said  above  about 
the  principle  of  ionization. 

To  take  salt  with  food  and  to  take  the  same  amount  of  salt  in  mineral 
water,  or  in  plain  water,  on  an  empty  stomach  involve  quite  different 
physiological  conditions.  Ackerley  has  shown  that  even  though  there  is 
a large  excretion  of  sodium  chloride  after  a meal  containing  it,  the  salt 
taken  with  food  is  retained  longer  in  the  body  and  excreted  more  slowly 
than  the  same  quantity  of  the  single  salt  dissolved  in  water  and  taken  on 
an  empty  stomach;  also  that  5 grams  of  sodium  chloride  taken  on  an 
empty  stomach  in  from  eight  to  twenty-four  ounces  of  cold  water  will 
produce  a rapid  and  watery  salt-containing  evacuation;  while  5 grams 
and  even  10  grams  taken  with  food  have  no  marked  effect  on  the  bowels. 

The  intricacies  of  saline  therapy  are  too  great  to  be  discussed  at 
length  here,  but  the  rational  conclusion  is  undoubtedly  to  advise  the  gouty 
to  use  pure  waters  or  those  having  calcareous  and  alkaline  bases  and 
avoid  saline  waters  altogether,  unless  of  very  slight  mineralization. 

The  best  mineral  waters  for  gouty  subjects  include  nearly  all  the  pure 
and  alkaline  waters  on  the  list.  It  is  said  that  the  German  Emperor, 
under  presumably  the  best  advice,  drinks  largely  of  Fachingen  water 
for  this  purpose.  The  waters  of  these  springs  contain  3.5  per  mille  of 
sodium  bicarbonate  and  6 per  mille  of  calcium  bicarbonate — a greater 
percentage  of  these  salts  than  in  any  other  water,  as  far  as  known.  This 
water  is  well  borne,  and  is  not  particularly  disagreeable. 

Other  excellent  waters  are  Celestins  Vichy,  Evian,  Vittel,  Ems,  the 
waters  of  Neuenahr,  and  Vais.  American  waters  include  the  Bedford 
Magnesia,  Gettysburg,  and  the  Healing  Springs  Water.  The  baths 
of  Virginia  Hot  Springs,  Richfield  Springs,  and  Mt.  Clemens,  in  the 
United  States,  and  those  of  Bath  and  Buxton,  England,  are  serviceable. 
The  systematic  use  of  pure  waters,  like  Poland  Water,  tends  to  the  pre- 
vention of  gout.  In  Europe,  Giesshuebler  and  Fachingen  are  used 
argely  for  this  purpose.  They  are  well  charged  with  carbonic  acid 
gas.  No  bad  results  in  uncomplicated  cases  should  ensue  from  the  use 
of  1 liter  a day  of  these  waters.  A bottle  of  Contrexeville  Water  every 
mOTnmg  before  breakfast  is  a favorite  method  of  treating  gouty  patients 
and  this  water  enjoys  a very  good  reputation  in  this  disease. 

Nephritis.— In  choosing  a mineral  water  to  be  used  in  cases  of 
nephritis  we  should  avoid  those  containing  sodium  chloride.  It  has  been 
very  clearly  shown  by  Widal  and  others  that  a diseased  kidnev  does  not 
eliminate  this  salt  very  well;  indeed,  the  impermeability  of  the  diseased 
kidney  to  salines  is  a fair  index  of  the  extent  of  nephritis.  When  exces- 
sive amounts  are  ingested  water  is  retained  in  the  body,  the  increase  of 
le  osmotic  pressure  of  the  blood  lessens  perspiration  and  the  amount 
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of  water  lost  by  ucrsp.ralioii.  Kilcina  may  oeeiir  wiielbci'  (lemonstralile 
or  not-  the  albumin  is  iiioroa.se<l  by  tlic  ingestion  ol  salt,  ami  in  patients 
° i ” ephritis  without  albuniiniiria  it  may  tlieii  ap|.ear  u,  t ie  urine; 

elZ  nausea,  stupor  may  ilevelop  ami  avor  the  onset  ot  ui-emia. 
Pure  water,  like  Polaml  or  carbonated  distilled  water,  or  the  alkaline 

Onoiecysuub , ,.resence  of  gallstones  is  a consecutive 

S?er’  o;:^ess^'^l:ld’:n  ui etiol„gy  of  the  disease  in 

occuiience.  , . . UgUpyeti  that  the  free  use  of  alkaline 

3 'Ify  rurand  by  the  rectum  aids  in  eomba^g  the  kaote^ 

infection  that  causes  the  intestinal  catarrh  present  in  ^es,  be 

patient  can  endure.  noeo  to  130°  F ) are  given  every  two 

Sprudel  Water,  at  “Mo  55  C 

hours,  ‘ (25  to  50  ounces).  The  drinking  ho^s  bepn 

borhood  of  700  to  loOO  c^  t nourishment  as 

at  7 A.M.  and  end  at  7 ro“  ^ 8 ™ carried  out  not  only  until  the 

the  patient  desires.  This  Oeatmem  tenderness 

patient  ceases  to  have  attacks  of  colic  ^ion  This  usually  re- 

have  wholly  ^^os  as  many  as  eight  or  ten 

quires  from  foul  to  hve  wee  „„ereauired.  The  most 

weeks.  In  exceptional  cases  ?“7bal  opeia  lOT^ 

essential  requisite  tor  succjs  IS  ^ luhlbrunn,  and  Franz 

The  alkaline  waters  of  ™ i„  the  treatment  ot 

Josefsquelle  have  acqo'>e  aw  j y / .ijs  are  not  alone  due  to 

cholelithiasis  and  dia^  pTiysictnTin  these  cases,  but  to  an  inherent 

suSeSly'treated  with  the 

and  they  should  be  given  Neuenahr, 

who  are  losing  flesln  In  SO;  ‘y  ca  « ^ 

Vichy,  or  Brides-les-Bams  may  . P ^ gQjjjc  carbonated.  The 

are  alkaline  sulphated,  a ^ , mT,b’etics  are  commonly  sent,  are 
Vittel  Springs,  n France  are  alkaline  ferro- 

calcic  sulphated  and  carbonated,  and  Evian  are  of  very  low 

arseniated  while  ”"3  'climate  and  the  dietetic  and  genera 

mineralization.  ihe  cnanf,  , , „gg  these  cases.  1 he  use 

hygienic  r^ime  8^  t y^  inordinate 

IhX  wirdvi^^^^^^^^  which  is  often  a feature  in  diabetes. 
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Diabetes  Insipidus. — Chalybeate  and  arsenical  waters  may  be 
advised. 

^ Phosphaturia. — Saline  (sodium  chloride)  waters  may  be  very  useful 

i in  eonnectiou  with  graduated  exercises,  sea  bathing,  or  other  forms  of 

I hydrotherapy. 

Urinary  Gravel;  Oxaluria. — Inasmuch  as  oxalic  acid  can  be  pro- 
ij  duced  from  uric  acid  by  oxidation,  and  as  oxaluria  is  commonly  asso- 
i-  dated  with  uric-acid  gravel,  we  naturally  choose  the  same  mineral  water 
u for  use  in  both  these  affections.  Oxaluria  sometimes  seems  to  be  con- 
nected  with  imperfect  carbohydrate  metabolism  which,  in  a more  ad- 
vanced  degree,  may  lead  to  the  appearance  of  sugar  in  the  urine  as  a 

II  form  of  alimentary  glycosuria.  In  persistent  oxaluria  with  dyspepsia, 
r-i  especially  in  arthritic  subjects,  the  digestion  and  general  metabolism 
1 which  are  at  fault  may  often  be  successfully  treated  at  mineral  spas 
•j  where  a suitable  regimen  and  diet  are  observed.  The  use  of  bottled 
n waters  for  these  affections  is  only  a meagre  substitute.  The  entire  class 

of  alkaline,  alkaline  saline,  and  alkaline-calcic  waters  may  be  found  suit- 
I able;  the  most  prominent  examples  are  Vichy,  Contrex^ville,  Wildungen, 
[i  Apollinaris,  White  Rock,  Healing  Springs,  and  Buffalo,  Virginia;  Giess- 
j huebler,  Chatel-Guyon.  "When  constipation  is  a complication  we  may 
f-.j  use  Saratoga  Vichy,  Congress,  Hathorn,  Bedford  Magnesia,  Pluto, 
ij  Friedrichshall,  or  the  Spanish  bitter  waters,  such  as  Carabana  and 
; Rubinat. 


Constipation.— The  saline,  alkaline  saline,  sulphated  or 
“bitter”  waters  are  commonly  used  in  this  affection.  They  act  best 
when  taken  cold  on  rising,  in  quantities  graded  according  to  individual 
requirements.  One  pint  of  Congress  or  Hathorn  water  or  of  any  of  the 
other  waters  of  Saratoga,  Crab  Orchard,  French  Lick,  answers  the  pur- 
pose quite  as  well  as  any  imported  water.  The  concentrated  Pluto  water 
of  French  Lick,  Indiana,  seems  to  enjoy  at  present  the  largest  sale,  and 
in  its  concentrated  form  needs  dilution;  so  that  2 or  3 ounces  diluted 
with  twice  that  amount  of  pure  water  meets  all  ordinary  requirements. 
The  Abilena  Water,  of  Kansas,  containing  a large  quantity  of  sodium 
sulphate  ^Glauber’s  Salt);  tjie  Veronica  Wafer,  of  California,  and  the 
popular  “Red  Raven”  (sodium  phosphate)  are  very  satisfactory,  and 
not  unpleasant.  Among  the  foreign  waters,  the  bitter  waters  of  Hungary, 
^ich  as  Hunjadi,  Apenta;  those  of  Spain,  as,  for  example,  Carabana, 
Rubinat,  and  Condal,  are  equally  efficacious. 

The  treatment  of  chronic  constipation  by  the  use  of  salines  and 
sulphates  is  not  the  simple  matter  that  most  of  us  imagine.  To  begin 
with,  the  causes  of  this  affection  are  so  diverse  and  often  so  obscure 
that  mistakes  m treatment  commonly  follow.  Cases  due  to  obstruction 
0 e owe  by  strictures,  growths,  and  tumors  are  obviously  surgical, 
and  precious  time  is  often  lost  in  treating  these  with  mineral  waters. 

Jthers  are  due  to  faulty  secretions  from  the  liver  and  pancreas;  others 
apm  to  an  inhibition  of  peristalsis  through  the  nerve  centres,  due  to 
Chronic  disease  of  the  brain  or  spinal  cord;  or  to  diphtheritic  paralysis 
or  tabes.  Cases  such  as  these  are  for  the  neurologist.  But  in  that 
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mineral  springs 


hirw  dass  due  to  some  impaired  pliyaiologican'mietioii  or  to  soniccntero- 
soasm  or  s,>asm  of  tire  splu.ieter,  or  to  wl.at  is  callcil  alirnen  ary  eoiisti- 
rntioii,  die  reKulalio.i  of  diet  and  ilriiik  and  of  tlie  lial.its  of  tlie  patients 

nviv  jifooniDlish  a areat  deal  of  good.  . . 

■rliere  is  much  coiitiisioii  and  tliere  are  wide  d il'erences  ol  opinion  as 
to  the  action  of  such  common  articles  as  sodium  cliloride  sodiui.i 
^ilpluite.  and  masnesiiiin  sulphate  on  the  limvel  m the  production  ot  • 

aX’tole  amouid  Lt  hfs  been  swallowed!  and  thirdly,  it  is  geii- 
erallv'’supposed  that  they  stimulate  peristalsis  and  so  hurry  along  the 
contLts  of  the  intestine  toward  the  rectum.  Hertz  and  hi.s  colaborens 
believe  that  when  magnesium  sulphate  is  given  some  of  it  is  ab.sorl>td 

^rt  the  stomach  and  dren  ac^s  th^  rruinmafiJl:; 

r”eLrv«lter^  that  if  a solution  of  sodium  cl^ide 

ZatX:e7n!;tZZ^ 

‘Z  '-fs  “f 

isotonic,  ihe  tact  is  ciiea  as  u^nnsv  these  fluids  can  be  got 

nresent  in  the  tissues,  as  m cases  of  drops>,  ^'^^s  i i .rent  of 

“Zte  a‘n"rdZsmZch  is  in  better  condi.mn  to,respond^^ 
the  stimulus  of  a moderately  sa^line  car  onated  a,,,! 

of  the  latter  from  the  stomach  to  t e ^ further  effect  in  the 

stimulating  to  the  whole  Itafo-'ntestma  tract. ^ ZinZan  increase  ot 

PteL;Z/thnetuitZsZ®c;:onic  catarrh  of  any  of  the  iiiiKSius 
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membranes  we  have  only  to  call  to  mind  their  cleansing  and  stimulating 
action  in  nasal  catarrh.  In  the  early  stages  of  a saline  c'ourse  there  is 
an  increased  excretion  of  uric  acid,  together  with  a slight  loss  of  weight, 
which  is  later  succeeded  by  a gain,  due  to  improved  appetite  and  assimi- 
lation.” Saline  waters  are,  therefore,  suitable  for  cases  of  chronic  gas- 
tric catarrh  with  hypoacidity  and  for  chronic  constipation,  or  diarrhea, 
by  local  action  on  the  mucosa.  They  are  not  at  all  suitable  when  the 
diarrhea  is  due  to  ulcerative  lesions,  or  in  any  case  of  acute  congestion 
or  inflammation  of  mucous  membranes. 

Dr.  Neville  Wood  makes  a practical  observation  in  connection  with 
sulphate  waters,  and  that  is  that  in  Germany  and  Austria  it  is  believed 
that  the  cold  waters  have  a much  stronger  aperient  action  than  the 
hot,  and  that  the  function  of  the  hot  Carlsbad  water  is  rather  the  treat- 
ment of  diarrhea.  We  are  informed  that  when  a patient  with  consti- 
pation is  sent  to  some  of  the  Carlsbad  physicians  he  is  not  unlikely  to  be 
told  that  the  selection  has  been  faulty,  and  sent  on  to  Marienbad,  where 
the  waters  are  cold. 

“There  is  too  general  a tendency  to  send  these  patients  indiscrimi- 
nately to  the  sodium  and  magnesium  sulphate  springs,  due,  apparently, 
to  the  fact  that  those  salts  are  the  only  ones  commonly  used  at  home 
which  happen  to  be  contained  in  mineral  waters.  Cases  in  which  atony 
of  the  bowel  is  the  chief  causative  factor  do  badly  at  these  spas  and  still 
worse  on  their  return,  for  the  muscular  coat  is  weakened,  and  it  is  not 
easy  to  leave  off  the  Glauber  salt  habit.  For  such  cases  muriated  waters 
of  medium  strength  are  more  suitable,  the  difficulty  of  discontinuance 
being  less.  It  is  only  when  constipation  is  associated  with  plethora  that 
sulphated  waters  are  indicated,  and  only  when  there  is  catarrh  of  the 
mucous  membrane  or  insufficient  glandular  secretion  that  muriated 
waters  are  of  very  great  service.  WTen  the  catarrh  is  low  down  the 
methods  of  Chatel-Guyon  and  Plombibres  should  be  considered.”  The 
treatment  of  colitis  at  Plombieres  is  by  intestinal  lavage;  at  Chatel- 
Guyon  they  use,  in  addition,  water  by  the  mouth.  Chatel  is  believed 
to  be  preferable  in  cases  of  atony  of  the  colon,  while  the  waters  of 
Plombieres  are  to  be  preferred  when  there  is  spasm  with  irritability. 

To  obtain  mineral  waters  recently  bottled,  and  without  deterioration, 
is  often  difficult.  Druggists  and  wholesale  grocers  keep  the  more  pop- 
ular brands  in  stock,  and  the  freshest  supply  is  usually  found  at  the 
largest  dealers.  Stale  water  is  always  undesirable,  and  may  be  injurious, 
so  that  extreme  care  should  be  exercised  in  securing  a supply.  In  the 
United  States  there  are  usually  agencies  for  the  sale  of  special  waters, 
such  as  Vichy,  Plunjadi,  Fachingen,  etc.;  but  for  those  less  frequently 
called  for  one  must  go  to  some  importing  house  that  makes  a business 
of  handling  rapidly  consignments  as  they  come  from  the  foreign  springs. 

I have  found  satisfaction  in  dealing  with  the  house  of  Morris  & Schrader, 
mporters  and  dealers  in  foreign  and  domestic  mineral  waters.  No.  8 
Barclay  Street,  New  York  City. 
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MINHUAL  SPlilNOS 

Amkuic:an  Wa'I'icus. 


AKiiomi  Abik'no  Kansas.  Sodic  suli)liaLecl ; purgative. 

\lloue//Magnesia.  ’ Green  Bay,  Wisconsin.  Calcic  hicarbonated;  alka  me. 

Arcmlian.  Waukesha,  Wisconsin.  Alka  ine. 

Boar  Virginia.  Calcic  bicarbpnaled;  alkaline.  i i < i 

Bedford,  fiedford,  rcnnsylvania.  Calcic  maKiiesic  siilphated;  saline. 

Bethesda.  Waukesha,  Wisconsin 
Bowden  Lithia.  Lithia  bprmgs  Georgia.  Alka  ne^ 

Calcic  l.icarboaatol;  ,lh, retie. 

SS:  ?S'New  y'ot-  (SSEfnlWi;  aibalinc. 

Uieati3ea.  , Calcic  sulphated;  saline. 

Geneva.  Geneva,  wew  11  ^ Virginia  Calcic  bicarbonated;  alkaline. 

PuS  wfter  with  40®grains  Uthium  carbonate  per  gallon. 
?indeny:  New  Hampshire.  Calcic  bicarbonated;  alkaline. 

laxative. 

Saratoga,  New  York. 

Saratoga,  New  York. 

Saratoga,  New  York, 
saline;  laxative. 

Saratoga,  New  York. 

Saratoga,  New  York. 

Saratoga,  New  York. 

Saratoga,  New  York, 
laxative. 

Saratoga,  New  York, 
laxative. 

Saratoga,  New  York. 

Saratoga,  New  York. 

Saratoga,  New  York. 

Saratoga,  New  York.  - "v-t;'  , 

Saratoia,  New  York.  High  Rock. 

laxative.  . and  palcic  muriated ; alkaline;  saline,  CU;. 

Sheboygan.  Wisconsin,  ^odicand  q xfortli  Carolina.  Ionic. 

Thompson’s  Bromin.  Arsenic  Sprin|.  As^  C ^ 

Veronica.  Santa  West  vSginia.  Calcic  sulphated  and  bicar- 

White  Sulphur.  Greenbrier  Co.,  v\  esr  v « 

bonated;  sulphuretted.  t Indiana  Chlorides;  sulphates;  aperient. 

“"'SSlSa  Water.  Imperial  Spring.  Wisconsin.  Caicareons  magnesic;  alkal.ne. 

Foreign  Y’aters. 

. , on  iia  Thermal  sulphocarbonatcd ; sodic  muriated;  saline. 

CgarJ.''"MUer^v^.er  (sulphate* ; pnrgat.ve. 


Cnnsrress  Sodic  and  calcic  muriated ; alkaline ; saline. 
(Snate^ 

gS“sodfctcll"^ 

Peerless.  Sodic  and  calcic  muriated;  alkaUne;  saUne; 
Star.  Sodic  muriated;  sahne. 

Patterson.  AJkabne 
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Apollinaris.  Prussia.  Carbonated  sodic;  alkaline;  COj. 

.\rmeniusquelle.  Leppspringe,  Germany.  Calcic  and  sodic  sulphated;  alkaline. 
Bilin.  Bohemia.  Sodic  carbonated  and  sulphated;  alkaline.  Gastric  catarrh; 
gout. 

Birresborner.  Prussia.  .Alkaline;  table  water. 

Birmenstorfer.  Switzerland.  Sulphated;  aperient. 

Bertrick.  Bergquclle.  Sodic  sulphated;  bicarbonated.  Dj'spepsia,  gout. 
Carabana.  Sodic  magneslc  sulphated ; purgative. 

Carlsbad.  Muhlbrun.  Thermal;  carbonated;  sodic  sulphated ; alkaline;  saline. 
Carlsbad.  Sprudel.  Thermal;  carbonated;  sodic  sulphated. 

Carlsbad.  Schlossbrunnen. 

Contrex6ville.  Source  du  Pavilion.  Calcic;  alkaline;  saline;  sulphated. 

Eger  Franzbrunnen.  See  Franzensbad. 

Ems  Rock  Spring.  Victoria.  Thermal;  sodic;  alkaline;  carbonated;  muriatcd. 
Einser Kraenchen.  Germany.  Thermal;  alkaline;  saline;  anticatarrhal. 

Evian.  France.  Alkahne;  table  water. 

Fachingen.  Germany.  Alkaline;  sodic  bicarbonated;  antacid;  table  water. 
Gastric  affections. 

Franzensbad  (Eger  Franzbrunnen).  Sodic;  alkahne;  sahne;  sulphated;  aperient. 
Friedrichshall.  Germany.  (Bitter)  magnesic  sodic  sulphated;  COj. 

Franz  Joseph.  Hungary.  Bitter  water;  sulphated. 

Giesshuebler.  Bohemia.  Alkaline;  antacid;  table  water. 

Homburger  Elisabeth.  Germany.  Sodic  muriatecl;  saline;  carbonated. 
Hungarian  Kossuth.  Hungary.  Aperient. 

Hunjadi  Janos.  Hungary.  Bitter  water;  aperient. 

Hunjadi  Matyas.  Hungary.  Bitter  water;  aperient. 

Kaiserbrunnen.  Germany.  Alkaline;  table  water. 

Kissingen  (Rakoczy).  Germany.  Alkahne;  sahne;  ferruginous. 

Kreuznacher  Ehsabeth.  Germany.  Sodic  calcic;  sahne. 

Kronenquelle.  Prussian  Silesia.  Alkaline 

Lippspringer.  See  Armeniusquelle 

Levico.  Austrian  Tyrol.  Arsenic;  hemapoietic. 

Marienbad  Kreuzbrunnen.  Sodic;  calcic;  ferruginous;  sulphated;  carbonated,  COj. 
Neuenahrer  Sprudel.  Germany.  Alkahne;  carbonated;  COj. 

Obersalzbrunnen.  Prussian  Silesia.  Alkaline.  Cystitis. 

Puehna.  Bohemia.  Sodic  magnesic  sulphated. 

Rhens.  Germany.  Alkahne;  sahne;  table  water. 

Roncegno.  Austrian  Tyrol.  Arsenic;  antimalarial. 

Rubinat  Condal.  Spain.  Sulphated;  purgative. 

Rubinat  Llorach.  Spain.  Sulphated;  purgative. 

Rubinat  Serre.  Spain.  Sulphated;  purgative. 

St.  Gahmer.  France.  Alkahne;  table  water. 

St.  Leger.  France.  Calcic.  Dyspepsia. 

Salzschhefer  Bonifacius.  Germany.  Gout. 

Schlangenbad.  Germany.  Thermal;  sodic;  muriated;  sahne 
Schwalbachen  Germany.  Magnesic  chalybeate;  alkahne;  carbonated. 
Salzschhefer  Bonifacius.  Germany.  Gout. 

Schwalba^er.  Germany.  Magnesic  chalybeate;  alkahne;  carbonated. 

belters.  Geimany.  Calcic  sodic;  sahne;  carbonated. 

iarasp,  Luciusquelle.  Switzerland.  Alkahne;  sulphated;  aperient. 

Vais,  Source  Desiree.  France.  Alkahne.  Dyspepsia;  gout. 

V- Alkahne;  COj;  antacid.  Gout. 

Vichy,  Grand  Grille.  France.  Alkahne;  CO^;  antacid.  Gout. 

Vichy,  Hopital.  France.  Alkahne;  CO,;  antacid.  Gout. 

Vichy,  Hauterive.  France.  Alkahne;  CO,;  antacid.  Gout, 
sulphatecf  Hungary.  Bitter  water; 

Villacabras.  Spain.  Sulphated;  aperient. 

\ittel.  France.  Calcic;  antacid.  Gout. 

Wiesbaden  J^.°?,hbrunnen.  Germany.  Thermal;  sahne. 

W klnn^  G^ichtwasser  Germany.  Thermal;  sahne. 

W unien  H^l’^^e^quehe.  Calcic  magnesic;  bicarbonated. 

WilhelmsriiipM<?^^p^^'^^°^^^®  A^'i  magnesic  bicarbonated;  vesical  catarrh, 

vvuneimsquelle.  Germany.  Alkahne;  sahne;  table  water. 


strong  sodic  magnesic; 
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HYDROTHERAPY 

By  SIMON  BARUCH,  M.D.,  and  ARTHUR  M.  SHRADY,  A.M.,M.D. 


It  is  the  aim  of  this  article  to  divest  hydrotherapy  of  the  confusing 
technicalities  with  which  institutional  hydrotherapists  have  invested  it, 
and  which  have  deterred  the  general  practitioner  from  its  use.  The 
physician  will  find  here  an  exposition  of  the  rational  and  practical 
application  of  water  in  disease,  which  will  enable  him  to  utilize  it  at  the 
bedside.  The  views  expressed  are  the  basis  of  our  instruction  in  hydro- 
therapy from  the  chair  and  in  the  clinic. 

The  defection  of  a large  number  of  patients  from  the  clientele  of  the 
general  practitioner  to  the  various  empirics,  mental  or  Christian  Science, 
osteopaths,  and  (in  Germany)  Naturaerzte  has  led  to  the  investigation 
of  this  remarkable  phenomenon.  To  the  authors  it  would  seem  clear 
that  the  main  cause  is  to  be  sought  in  the  inefficiency  of  drug  treatment, 
upon  which  the  modern  doctor  appears  to  depend  as  much  as  his  pred- 
ecessor, who  has  been  criticized  for  bleeding  and  spoliative  medica- 
tion. The  enormous  production  and  sale  of  symptomatic  remedies 
which  flood  our  offices  in  samples  presented  by  persuasive  agents  of 
the  manufacturer,  and  the  large  amounts  spent  for  advertising  their 
virtues,  would  indicate  that  the  average  doctor  prescribes  these  new 
drugs  freely,  and  that  we  are  now  sadly  emulating  the  polypharmacy 
of  our  predecessors.  The  result  is  the  same  as  in  the  days  of  Hahne- 
mann, when  the  sick  deserted  the  “regulars”  who  filled  their  stomachs 
with  nasty  medicines  and  flocked  to  homeopathy.  The  chief  difference 
between  that  not  far-off  period  and  the  present  appears  to  be  that  now 
the  sick  receive  more  palatable  medicines,  which  are  less  destructive, 
but  equally  inefficient,  except  as  palliatives.  Since  the  chief  agent  in  the 
removal  of  disease  is  vis  medicatrix  natures,  the  wisest  men  in  the  med- 
ical profession  avoid  polypharmacy,  confining  themselves  to  drugs  of 

health 

.nit  this  object  our  knowledge  of  the  life-sustaining 

TmW  h!  ^est,  etc.,  has  grouped  these  agencies 

dnlrl  physiological  remedies.  The  latter  have  been  intro- 

tnnn  the  medical  curricula  of  the  German  schools  more  energetically 
veteran  medical  instruction,  headed  by  the 

vSr=  u’ *hat  to  their  neglect  in  the  uni- 
ercrolch^^^  attributed  the  rise  of  the  Naturarzt  who  had  seriously 
cached  upon  the  regular  physician’s  domain.  We  agree  with  this 
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noted  teacher  that  hydrotherapy  is  an  important,  if  not  the  most  active, 
of  the  pliysiological  remedies,  and  that  the  average  student  leceives  too 
little  information  upon  it.  The  average  doctor  is  sadly  ignoiant  of 
hydrotherapy,  because  books  of  reference  rarely  give  iniormation  on 
this  subject.  The  text-books  on  ]>ractice  and  therapeutics  have,  until 
very  recently,  afforded  the  most  meagre,  and  _too_  often  erroneous  and 
contradictory,  information,  which  has  resulted  in  iailure  and  abandon- 
ment, to  the  great  detriment  of  patient  and  physician  alike. 

Hydrotherapy  Ospa-Keia'j  means  the  treatment  of  disease  by 

water.  In  one  sense  the  term  is  misleading,  since  the  water  is  only  a 
means  of  administering  the  great  remedial  agents  of  heat  and  cold,  and 
the  terra  thermotherapy  would  be  equally  descriptive  of  this  method  of 
therapeutics.  We  use  water  as  the  most  adaptable  means  for  conveying 
heat  and  cold  for  various  reasons.  It  is  universally  obtainable,  cheap, 
and  safe.  It  has  the  peculiar  quality  of  absorbing  a large  amount  of  heat 
without  a proportionate  rise  in  temperature,  thus  affording  an  excellent 
container  for  heat  without  rapid  changes  in  its  thermometric  readings. 

It  also  parts  with  its  heat  at  a rate  which  is  well  adapted  to  its  use  as  a 
therapeutic  agent.  In  its  flowing  form  its  temperature,  force  of  impact, 
amount,  or  bulk  can  be  rapidly  altered,  and,  therefore,  is  under  absolute 
control.  It  may  also  be  used  as  a solid  or  a vapor  at  more  extreme  tem- 

per^ture^ogage  of  Hydrotherapeutic  Procedures.— The  extreme  flexi- 
bility of  the  water  treatment  may  be  seen  if  we  recollect  that  at  one  extreme 
we  have  ice,  so  cold  that  it  may  cause  necrosis,  while  at  the  other  ex  reme 
we  have  boiling  water,  which  can  also  cause  death  of  tissue.  e v ee 
these  limits  we  have  lessened  degrees  of  activity,  the  more  nearly  we  ai> 
proach  the  temperature  of  the  part  with  which  it  comes  in  contacb 
inasmuch  as  the  skin  is  chiefly  the  region  to  which  water  is  applied, 
have  our  neutral  point  at  about  92  to  94  h. 

The  hydrotherapeutic  law  of  Baruch  states  that 
intensity  of  effect  is  in  proportion  to  the  difference  between  tie  - 
perature  of  the  water  and  the  skin.”  Not  only  can  we  modify  our  treat- 
ment by  thermometric  measurement , but  also  by  its  duration.  A cer  a 
procedvL  may  last  ten  seconds,  ten  minutes  hours,  or  ei-en  da  . 
Certainly  this  Lould  be  done  by  the  watch,  and  not  by  indefinite  ad 
tives  such  as  long,  short,  etc.  It  is  this  haphazard  method  of  prescnbi  g 
that  has  caused  the  use  of  water  to  be  abandoned  by  many 
who  have  their  patients  report  so  many  discourag  g * 

thermometer  and  a watch  are  both  cheap  instruments  of  F^^'^ioi 
which  should  accompany  all  baths  douches,  ^ 

as  accurately  noted  as  are  the  administration  and  effects  of  drug  treat 

“^One  important  accompaniment 

cesses  when  using  cold  is  friction,  without  which  cold  wate  ^ • 

^eTLl,  with  Hie  sick  aHd  delicate  it  is 

which  it  is  used,  whether  light  or  severe  is  also  of  ‘ j j, 

Ptient  is  unable  to  administer  this  friction  to  himself,  and  then 
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necessary  to  have  the  nurse  or  attendant  come  to  his  assistance.  These 
in  turn  are  variable  quantities,  since  some  nurses  are  strong  and  willing, 
and  others  are  weak  and  lazy,  and  it  behooves  us  as  physicians  to  be 
present  at  the  beginning  of  such  treatments,  to  coi-rect  errors,  to  stimulate 
effort,  or  to  change  the  assistant.  Along  with  friction,  a purely  mechani- 
cal irritant,  we  might  here  consider  such  chemical  irritants  as  carbonic 
acid  gas,  salt,  etc.,  which  are  often  used  as  adjuvants  to  promote  reaction, 
for  it  is  purely  for  overcoming  the  chilling  effect  of  cold  water  that  these 
chemical  and  mechanical  means  are  added  to  the  thermic  shock. 

Still  another  specification  may  be  added  to  our  prescription,  i.  e.,  the 
bulk  of  water  employed.  If  we  use  a thimbleful  of  ice-water,  it  is  by  no 
means  as  great  a demand  upon  the  patient’s  reactive  capacity  as  a tubful 
of  water  at  80°  F.  So  a sheet  wet  in  water  at  a definite  temperature  is 
much  colder  to  the  patient  if  it  is  used  dripping  than  if  used  wrung  out. 
So  a towel,  containing  less  water  than  a sheet,  becomes  a milder  agent. 
The  area  over  which  the  application  is  to  be  made  must  also  be  carefully 
stated,  else  our  prescription  is  indefinite.  Certain  parts  of  the  body 
bear  cold  well,  others  bear  it  ill.  A square  foot  of  skin  surface  treated 
means  a milder  procedure  than  a square  yard.  If  all  these  precautions 
are  employed,  we  have  a modus  operandi  which  would  give  definite  results 
were  it  not  for  the  human  element  in  our  equation.  Here  the  art, 
judgment,  and  experience  of  the  physician  comes  into  play.  If,  on  the 
other  hand,  he  employs  common  sense,  understands  the  physiological 
acts  which  are  taking  place,  he  has  one  of  the  most  easily  modified  and 
flexible  methods  of  treatment  at  his  command.  If  the  patient  does  not 
fit  his  first  prescription,  he  can  make  his  subsequent  prescriptions  fit  his 
patient.  He  can  immediately  modify  the  temperatures,  the  duration,  or 
limit  the  area  attacked,  or  change  the  amount  of  friction  employed. 

Physiological  Action  of  Heat  and.  Cold.. — The  main  desider- 
atum in  all  cold  water  procedures  is  reaction,  for  without  this  sequel 
our  efforts  may  cause  harm  instead  of  good.  The  physiology  of  this 
phenomenon  is  interesting,  and  should  be  understood  by  all  who 
employ  hydrotherapy.  The  first  effect  of  cold  upon  the  periphery  is  to 
cause  contraction  of  all  the  tissues  of  the  skin,  vascular,  muscular,  and 
fibrous;  promptly  the  healthy  afferent  nerves  signal  for  a greater  supply 
of  heat  and  the  efferent  nerves  reply  by  causing  a vasodilatation  of  the 
vessels  in  the  chilled  area.  The  vessels  of  the  interior,  viscera,  muscles, 
etc.,  correspondingly  contract  and  the  heart  responds  to  the  new  demand 
made  upon  it,  and  we  have  a tonic  hyperemia  in  this  particular  area. 
Baruch  has  drawn  attention  to  the  role  played  by  the  muscular  fibers  of 
the  skin,  which,  he  claims,  contract  under  the  cold,  and  retaining  more  or 
less  tonicity,  serve  as  a check  to  a subsequent  overdilatation  of  the  blood- 
vessels, and  thus  maintain  a higher  blood-pressure.  We,  therefore,  have 
a ocal  effect  on  the  circulation  when  a primary  contraction  is  followed 
by  dilatation  of  the  vessels,  provided  that  the  application  be  brief  enough. 

oo  ong  an  application  causes  a paralysis  of  the  cutaneous  muscles, 
with  an  ensuing  cyanosis,  a hyperemia,  perhaps,  but  of  the  atonic  variety, 
as  illustrated  under  an  ice-bag  if  it  be  prolonged.  Here  the  stimulant 
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effect  of  the  cold  is  like  that  of  other  stimulants— if  too  little  it  is 
negative,  if  too  much  is  employed,  we  get  results  which  are  harmful. 

If  properly  measured  and  with  proper  adjuvants,  we  have  an  active, 
surging  blood-current  su])plied  to  the  part  which  nature  suppoits  ■when- 
ever it  is  evident  that  it  has  cold  to  battle  with,  and  there  is  a threatened 

destruction  of  a part.  • i t f 

d hen  we  have  the  cjenevul  eflect  on  the  circulation  to  considei.  ivct 

us  consider  the  heart  first.  In  Winternitz’s  experiments,  confirmed  by 
Baruch,  he  noted  in  sphygmographic  tracings  a priniary  acceleration  of 
the  pulse-rate,  immediately  follow'cd  by  a lessening  of  the  nurruier  of  beats 
per  minute  when  cold  water  was  applied  to  the  periphery.  The  reverse 
held  true  when  high  temperatures  were  employed.  The  good  re.sults 
in  fever  when  cold  water  is  employed  are  due  in  part  to  this  slowing  of  the 
pulse,  and  to  an  increase  in  blood-pressure  which  accompanies  the  less- 
ened rate.  Along  with  this  cardiac  change,  and  in  large  part  causing  it,  we 
have  the  general  vasomotor  system  aroused  to  perform  its  duties.  In 
acute  or  chronic  toxic  states  we  have  a vasomotor  change  which  is  decid- 
edly detrimental  to  the  patient’s  welfare,  and  if  we  can  modify  these  abnor- 
malities, an  important  advantage  is  gained.  As  an  example,  let  us  con- 
sider the  typical  dicrotic  pulse  of  typhoid  fever  and  the  influence  of  the 
cold  bath  upon  the  circulation.  We  here  have  paretic  blood-ves.sels 
into  which  the  heart  is  making  an  effort  to  throw  a sufficient  amount  o 
blood  at  a certain  pressure,  and  often  quite  unsuccessfully,  ihe  heart 
in  health  is  assisted  by  the  blood-vessels  in  propelling  the  blood  forward 
and  in  maintaining  sufficient  tension.  In  the  typhoid  state  most  clini- 
cians fear  the  giving  out  of  the  vasomotor  system  more  than  that  of  the 
heart  and  it  is  in  cold  that  they  place  their  mam  reliance  to  correct  this 
weatess  As  H.  A.  Hare  has  so  well  expressed  it:  “The  vasomo  or 
system  is  made  up,  on  the  one  hand,  of  the  vasomotor  neiwmus  apparatus 
and  on  the  other,  by  the  blood-vessels  themselves.  The  resistance 
offered  to  the  heart  by  the  properly  acting  vasomotor  nervous  system, 
through  its  influence  on  the  vessels,  is  identical  with  the  frichon  offered 
to  d e driving  wheels  of  a locomotive.  The  locomotive  is  ^tended  to 
meet  and  stand  any  resistance,  and  if  the  resistance  be  remo^;ed  by 
slippery  rails,  the  wLels  fly  around  ineffectually,  racking  the  machinery 
and^d  Jstroyi;g  its  usefulness.”  A more  graphic  simile  could  hard  y 
be  offered  us  of  a picture  too  common  in  infectious  diseases,  where  w e c y 
the  patient  is  overwhelmed  by  the  toxemia.  It  is  this  toxic  influence 
L the  vasomotor  system  that  we  fear,  although  we  often  call  it  heai  t 
failure.  Cold  is  our  best  supporting  stimulant  for  such  a condition,  w hile 

Along  wffh^thiTeLct  on  the  circulation,  and  in  large  part 
we  have^the  effect  on  the  nervous  system.  This  most  importan 
troller  of  all  our  vital  functions  is  under  the  continued  influence  of 
environment  in  the  largest  sense.  Changes  m weather,  , 

presence  of  toxic  irritants  in  the  blood,  etc^,  all  react, 

L this  highly  organized 

most  direct  spur  to  make  it  perform  its  cluties. 
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ourselves  from  a state  of  lethargy,  the  sudden  impact  of  cold  water  will 
often  succeed  without  further  help.  The  morning  cold  plunge  has  a 
world-wide  reputation  for  rapidly  placing  us  in  the  condition  where  work 
seems  a pleasure  rather  than  a burden.  In  fevers,  where  the  lethal  poisons 
from  bacteria  are  slowly  undermining  the  patient’s  strength,  where  each 
successive  benumbing  of  the  nervous  activity  means  the  widening  of  a 
vicious  circle,  where  the  central  nervous  system  fails  to  regulate  the 
circulation,  the  secretions,  etc.,  it  becomes  necessary  for  us  to  arouse  this 
great  regulation.  Those  who  have  used  the  cold  friction  bath  in  typhoid 
fever  cannot  fail  to  remark  the  return  to  a more  nearly  normal  condition. 
The  patient,  when  awake,  is  much  brighter;  when  asleep,  is  in  a more 
peaceful  slumber,  his  secretions  are  more  abundant,  his  appreciation 
of  his  needs  and  his  symptoms  is  more  acute.  This  is  accomplished  in 
nearly  every  patient  if  we  modify  our  treatment  to  suit  the  individual  case. 
If  the  patient  is  first  seen  after  the  disease  has  made  great  inroads  upon 
his  strength,  and  where  reaction  from  bolder  procedures  would  be  im- 
possible, we  should  change  the  technique  in  accordance — in  other  words, 
lessen  our  dosage  by  using  water  less  cold,  for  a shorter  time,  over  limited 
areas,  by  the  addition  of  chemical  or  mechanical  irritation  or  awaiting 
a time  when  exhaustion  is  at  its  minimum,  and  the  nervous  system 
better  able  to  respond  to  the  fillip. 

How  different  is  the  effect  of  heat  on  the  circulation.  If  the  tem- 
perature of  the  water  be  within  the  bounds  of  comfort,  which  is  generally 
104°  F.  or  under,  we  note  no  primary  stimulation,  and  we  have  a gradu- 
ally relaxing  skin  and  a lowering  of  tone  in  the  vasomotor  system,  giving 
a skiggish  peripheral  circulation  without  sufficient  increase  in  cardiac 
energy  to  counteract  this  condition.  There  is  a consequent  fall  of  blood- 
pressure.  If  the  temperature  be  over  104°  F.,  up  to  110°  or  115°  F. 
we  have  a distinct  primary  stimulation  of  the  peripheral  vessels,  which^ 
however,  soon  ceases,  and  if  the  bath  is  continued,  we  have  an  entirely 
different  train  of  events  than  if  we  were  using  cold.  Here  the  skin 
relaxes,  vasodilatation  takes  place,  the  heart  hurries  more  and  more 
endeavoring  to  keep  up  a sufficient  blood-pressure,  but  succeeding  only 
in  part.  The  general  temperature  of  the  interior  rises,  so  that  the  effect 
IS  no  onger  confined  to  the  skin,  and  the  heart  has  to  attempt  to  make  up 
or  this  as  well.  If  carried  too  far,  the  brain  shows  evidence  of  the 
lowered  pressure,  and  feelings  of  faintness  ensue. 

Respiratory  Effects.— The  immediate  effect  of  entering  a bath 
which  IS  cold  or  hot  enough  to  stimulate  the  peripheral  nerves  in  the  skin 
IS  to  cause  a deep,  sometimes  irregular,  gasping  respiration,  which  if  the 
submersion  be  maintained,  soon  becomes  regular  and  more  rapid. 

mo.  J ""If  breathing  becomes  deeper,  and  if  hot,  it  becomes 
more  shallow.  Claude  Bernard  ascribes  the  sense  of  dyspnea  which  is 

- perienced  in  a hot  bath  to  be  the  result  of  the  heated  blood  circulating 
m the  respiratory  centre.  ® 


dlsfrihni*  “ as  we  are  enal.led  to  regulate  the 

distyriition  of  the  blood  within  certain  hounds,  so  are  we  able  to  diminish 


or  increase  the  supply  of  blood  to  different  viscera.  In  Ibis  way  w "a 
Voi..  r.— 15  *' 
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in  part  control  the  functions  of  these  organs  insofar  as  they  depend  upon 
the  increase  or  decrease  of  their  blood-snpply.  \\hi  e he  emperature 
of  the  interior  is  not  materially  aftected,  we  find  that  cold  and  heat 
increase  oxidation.  When  the  temperature  of  the  blood  is  ^ised  oi 
lowered,  we  have  the  additional  direct  eftect  of 

oxidation.  Chemically,  the  cold  procedures  cau.se  oxidation  of  the 
carbohydrates  and  hydrocarbons,  while  heat  causes  an  oxidation  oi 
chX  in  the  nitrogenous  elements.  Of  course,  the  duration _ of  the 
'Sis  procedures  have  a direct  bearing  on  the  results  both  during  an 
after  the  treatments.  Judging  from  the  clinical  eftects,  we  are  force 

‘to  conclude  that  the  results  of 

incTs  are  not  merelv  chemical  and  thermic  eftects,  but  must  he  tiacea 
back  to  effect  on  living  cells  composing  the  various  organs.  It  is  tieii 
n CctkHtv  is  being  altered  by  heat  and  cold,  and  in  many  ways. 

„l.h  fh.ng.  nu.)'  ^ ii.ric.t.  -I..I  tl.. 

frX~  i 

of  all  these  phenomena,  and  we  are  toicecl  in 

back  upon  our  ““he  skin  is,  of  course, 

cooteTan  tut  of 

rd"®o£Xtoin  tinderlymg  musd^^^  ’a„“d 

it  leaves  the  skin,  is  cooler  than  the  “ ,he  skin 

muscular  tissues  the  reverse  is  , ' . chemical  activity,  as  is  the  case 

ia  warmed  chiefly  by  its  blood  bkod-supply  is 

with  the  viscera  and  muscles.  Thp  affected  by  the 

by  means  of  the  nervous  syste  , 1^^  P jo  Baruch,  on 

thermic  irritation  of  the  atteren  , muscles).  It  is  a vital 

the  ganglionic  nerve  ^ ® aroused  which  make  the  result  quite 

d^e”.ff  f?om  r:  » iCnSriere  an  equalisation  of  temper- 

“nVuath  ™toTof  the 

long  as  safe  procedures  are  used.  l P degree  Fahren- 

clinic,torinstance,showedan  mcreaseof  onlyone  g ^ 

heit  i the  rectum  of  a healthy  ^ lam  m a b 

for  ten  minutes.  Liebermeiste  hiternal  temperature  was 

extremely  cold  bath  of  biie  *■’_  , . q^eref ore,  that  the  effect  of  cold 

slightly  raised.  surface  The  normal  equilibrium 

in  health  is  shown  chiefly  the  s^^ 

is  carefully  guarded  temperature  several  degrees.  Even  m 

noticeable,  and  we  can  lo  tLis  H a tvphoid  patient  be  sub 

such  instances  we  notice  great  ^allatlons.  n . t 
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jected  to  the  Brand  hath  given  at  stated  intervals,  by  the  same  nurses 
at  the  same  temperature,  and  the  same  lengtJi  of  time,  we  find  the  results 
in  the  first  week  show  little  temperature  reduction,  and  as  the  disease 
progresses,  the  drops  in  the  fever-curve  become  greater  and  greater  after 
each  bath.  If  the  heat  abstraction  were  a purely  physieal  process,  this 
would  not  be  so.  Here  again  we  must  explain  the  result  by  the  effect  on 
the  nervous  system,  which  becomes  less  and  less  overwhelmed  by  the 
bacterial  poisons  as  nature  learns  to  counteract  them.  At  first  the  pa- 
tient is  but  little  helped  in  overcoming  the  fever,  but  as  time  goes  on  the 
same  proeedure  has  increasing  effect,  and  toward  the  end  of  the  disease 
he  needs  the  baths  less  and  less  as  a support  to  his  nervous  system. 
Of  course,  this  refers  to  cases  which  show  the  tendency  to  recover  and 
successfully  combat  the  invading  bacteria. 

The  effect  of  heat  on  healthy  subjects  is  more  striking  than  that  of 
cold,  for  the  organism  is  less  able  to  counteract  it  and  protect  itself. 
For  instance,  if  a patient  is  submerged  to  his  neck  in  water  above  105°  F 
he  is  enabled  to  part  with  heat  only  by  means  of  his  lungs  and  the  surface 
of  his  head.  The  consequence  is,  a heat  stasis  takes  place,  and  the  tem- 
perature rises  2 or  3 degrees  in  the  mouth,  and,  of  course,  manv  more 
degrees  in  the  skin.  In  consequence  of  the  lowered  blood-pressure 
due  to  the  increased  amount  of  blood  circulating  in  the  skin,  cerebral 
anemia  ensues,  and  a sense  of  faintness  compels  us  to  cease  adding  heat 
and  thereby  confine  our  procedures  within  safe  limits. 

Blood-pressure.— In  heat  and  cold  we  have  agents  which  act  in  a 
surprising  way  on  arterial  tension.  Cold  applications,  if  of  sufficiently 
low  temperature  and  maintained  for  a proper  length  of  time,  will  cause  a 
rise  of  bIood-pre.ssure.  Theodore  Janeway  has  shown  that  there  is  a 
use  of  several  millimeters  of  Hg  after  a Brand  bath. 

The  effect  of  heat  is  different.  At  first  there  is  a primary  rise,  which 
m turn  is  followed  by  a fall  of  pressure.  This  is  easily  understood 
when  we  note  the  relaxing  effect  of  hot  air  or  water  upon  the  skin  and 

pressure,  but  succeeds  only  m part. 

hv  Elood-oells—Careful  blood  counts  made 

rZd  “hown  a positive  increase  of  both  tL 

nd  a 7 “ “'<1  increase  of  red  cells 

and  a diminution  of  leukocytes  after  warm  baths  in  parts  not  exposed  to 

wS  b K but  to  a stirring-up  of  cells 

ich  have  been  more  or  less  dormant  in  the  outlying  yasculL  areas 

Ih~  rS  blood-curren/mu'st  erdte  to  a'i 

phaeocXls  A r T in  infectious  diseases  promote 

tirpfeted  thLftct  enthusiastic  hydrotherapeutists  have  misin- 
cells  in  tbp  np  • b ^ ^ n^athematical  proof  of  a larger  number  of  blood- 
Effect  on  mLcI^  reaction  cannot  be  gainsaid, 

rnassa^e  andwrprp  V uncombined  with  friction  or 

Power^  while  cold  cVusP.Tb  ^^''^''"  " mu.scle,  causes  diminished 
, n.ie  cold  causes  the  reverse  to  a marked  degree.  The  alterna- 
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tions  of  heat  and  cold  act  in  a way  similar  to  cold  when  apjdicd  bv 
douches,  etc.  Here  the  mechanical  impact  has  a direct  bearing  on  the 
result.  This  result  j)robably  is  cairsed  by  the  effect  of  heat  and  cold 
u[)on  the  nervous  system,  which  is  in  control  of  the  muscles. 

Effect  on  the  Nervous  System. — Of  course,  many  of  the  preceding 
effects  of  hydriatic  treatment  may  be  traced  back  to  the  nervous  system, 
and  in  disease  w'e  rely  upon  arousing  this  great  regulator  to  take  com- 
mand of  its  forces  by  means  of  peripheral  irritation  by  heat  and  cold, 
ddie  entire  skin  area  affords  us  an  immense  number  of  nerve  terminals 
upon  which  w'e  apply  onr  excitants,  thus  arousing  innumerable  reflex 
effects,  which  it  is  our  object  to  control.  Upon  cold  especially  do  w’e 
rely  for  a safe  and  active  stimulant,  and  especially  is  this  true  w^hen 
toxemia  has  so  overwhelmed  the  nervous  system  that  it  shirks  its  duties 
and  allow^s  a chain  of  events  to  occur  which  in  turn  threatens  the  life  of 
the  patient.  Drugs  like  caffeine,  strychnine,  or  other  medicaments  are 
not  so  powerful.  Heat  also  acts  as  a stimidant,  but  it  has  the  disadvan- 
tage of  relaxing  the  skin  and  lowering  the  blood-pressure  eventually,  and, 
of  course,  may  increase  existing  fever.  If  w^ater  at  skin  temperature  be 
used,  we  have  the  reverse  effect.  Here  the  peripheral  nerves  are  sur- 
rounded by  an  unirritating  medium,  causing  a soothing  effect,  which  is 
reflected  upon  the  central  nervous  system,  thus  causing  a state  of  quiet 
and  often  inducing  sleep. 

Technique  of  Hydrotherapeutic  Procedures. — It  will  be  the  effort 
of  the  w'riters  to  here  describe  the  technique  of  hydriatric  procedures 
from  the  standpoint  of  the  general  practitioner.  These  methods  have 
too  long  been  in  the  hands  of  untrained  men,  wTo  know  little  of  physiol- 
ogy or  disease,  and  whose  rules  are  too  rigid,  wdth  the  natural  conse- 
quence of  a hit  or  miss  result.  Moreover,  these  methods  are  applicable 
to  the  acutely  ill  as  well  as  to  those  afflicted  wdth  chronic  ailments. 

The  Ablution. — ^The  bed  should  be  properly  prepared  w'ith  a rubber 
sheet,  upon  which  are  placed  in  order  a blanket  and  a sheet,  the  latter 
preferably  of  linen.  If  the  case  be  one  of  fever,  the  nurse  should  bathe 
the  face  with  w'ater  at  50°  to  60°  F.  These  colder  temperatures  are 
w^ell  borne  by  this  part  of  the  skin,  which  is  accustomed  to  the  cold,  and 
has  an  excellent  reactive  capacity.  Then  each  part  of  the  body  is  sep- 
arately washed  wdth  water  at  90°  F.,  reducing  this  temperature  from  2° 
to  5°  F.  at  each  successive  treatment  until  even  60°  F.  is  reached,  pro- 
vided prolonged  chilliness  does  not  occur.  Care  should  be  taken  that 
active  friction  accompanies  the  application,  and  to  this  end  the  hand 
w^ash-cloth  or  a bath  glove  should  be  employed  in  preference  to  the 
sponge,  which  is  too  smooth,  and  moreover  often  contains  too  little 
water. 

In  the  earlier  trials  of  the  patient’s  reactive  pow’er  the  water  is  to  be 
used  in  small  amounts  at  the  higher  temperatures,  later  more  freely, 
and  at  lower  temperatures.  It  is  important  to  omit  the  extremities  below' 
the  knees  and  elbow's  when  they  show'  a tendency  to  be  cold,  and  if  the 
patient  has  a normal  temperature,  they  are  also  wisely  omitted.  The 
cold  w'ater  is  applied  to  the  chest,  abdomen,  and  back  until  they  cease 
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to  warm  up  under  the  cold  with  friction,  being  careful  to  dip  the  glove, 
cloth,  or  hand  into  the  cold  water  again  and  again,  since  it  becomes 
warmed  by  the  body’s  heat.  If  a reduction  in  the  patient’s  temperature 
is  particularly  desired,  no  rubbing  dry  is  permitted,  since  the  evapora- 
tion of  the  water  has  a cooling  effect  which  is  well  tolerated  by  the 
reacting  sldn.  In  asthenic  individuals,  where  reaction  is  poor,  this  is  not 
true,  and  a thorough  drying  is  advisable.  Chilliness  should  be  avoided, 
and  too  long  procedures  are  contraindicated  if  the  patient  seems  tired 
from  their  use.  In  the  German  “Abreibung  ” a damp  linen  towel  without 
fringes  (dripping)  is  placed  upon  successive  portions  of  the  trunk,  hand- 
fuls of  water  are  dashed  upon  it,  then  brisk  rubbing  over  the  towel  fol- 
lows. This  is  more  effective,  but  requires  greater  power  of  reaction  on 
the  part  of  the  subject.  The  body  may  be  thus  treated  twice  or  oftener 
and  then  dried.  The  parts  of  the  body  not  being  treated  are  properly 
protected  by  blankets. 

In  chronic  cases,  where  the  condition  is  such  that  little  reactive  power 
is  present,  we  use  the  ablution  in  a somewhat  different  way.  The  patient 
should  be  previously  warmed  by  a blanket  pack,  and  then  ordered  to 
arise  and  stand  in  water  10  to  12  inches  deep  at  a temperature  of  104°  F. 
This  foot-bath  is  employed  to  aid  reaction,  since  this  is  poor  if  the  feet  are 
chilled  by  standing  in  the  cold  water  which  drops  from  him.  A wash-cloth 
wrung  out  of  water  at  80°  F.  is  then  rapidly  passed  over  the  trunk  and 
upper  parts  of  the  limbs,  using  good  friction  for  a definite  time.  The 
temperature  is  gradually  reduced,  perhaps  to  50°  F.,  the  application  more 
and  more  prolonged,  and  the  amount  of  water  increased  as  the  patient 
learns  to  react.  Baruch  has  termed  this  educational  method  “neuro- 
vascular training,  and  in  the  ablution  we  have  the  primary  coui’se, 
which  later  should  be  followed  by  the  more  effective  methods,  like  the 
cold.iub,  the  drip  sheet,  etc.  If,  with  all  these  precautions,  cyanosis, 
chilling,  exhaustion  should  ensue,  we  apply  the  water  to  only  one  part  at 
a time,  and  then  stop  until  the  reactive  power  is  aroused  and  allows  us 
to  proceed  steadily  although  cautiously. 

To  properly  understand  the  physiological  processes  here  aroused  we 
must  recollect  that  the  warm  skin  is  suddenly  aroused  by  the  impact  of 
CO  d watei^  and  the  peripheral  nerves  appreciate  a surprise  or  shock, 
which,  if  the  patient  is  untrained,  is  disagreeable  at  the  moment.  This 
surprise  should  be  sufficient  to  arouse  the  central  nervous  system  and 
the  reflex  vascular  effect  if  we  are  to  obtain  appreciable  benefit.  The 
skm-vessels  are  directed  to  maintain  a better  peripheral  circulation,  as  is 
s own  y t le^  reddened  epidermis  and  the  hyperemia  moreover,  is  active 
an  not  passive,  as  may  be  proved  by  the  temporary  pallor  caused  by 
pressing  the  hands  on  the  rosy  skin,  which  rapidly  ceases  on  with- 
drawal of  the  pressure.  This  increased  vascular  tone  helps  the  heart 
o propel  the  blood  forward,  the  central  nervous  system  adjusts  properly 
the  distribution  of  the  blood,  and  the  power  of  the  heart  and  the  deepened 
espiration  add  an  effect  in  maintaining  the  flow  of  the  blood  throughout 
ne  body  in  a more  nearly  normal  manner.  The  effect  on  fevers  i.s  par- 
cu  ary  noteworthy,  for  here  the  toxemia  is  counteracted,  particularly 
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on  the  part  of  the  circulation.  There  is  a less  important  eftect  m he 
coolinc  of  the  blood,  which  is  facilitated  by  its  greater  distnbution  to  the 
surfac?  as  well  as  by  direct  heat  abstraction  by  the  cold  envnonment 

abhidot  L,  therefore,  indicated  in  fevers, 
following  it  and  as  a means  of  sustaining  the  patients  strength  and 
resistance  In  the  eruptive  fevers  spreading  a wet  towel  and  gently 
tapping  it  by  the  palm  of  the  hand  may  be  substituted,  so  as  to  avoid 
In-iLinc  the  skin  too  much.  In  the  milder  cases  of  typhoid  in  ton- 
sillitis la  grippe,  tuberculosis,  the  writers  have  .seen  distinct  beneht 
eilst.’  inSnic  diseases  it  is  of  use  in  depleted,  --down  neuras- 
thenic individuals,  in  anemia,  in  fatigue,  chrome  .. 

coume  more  heroic  and,  therefore,  more  efficient  procedures  should  if 
r bie  be  eniployed  as  the  patient  becomes  educated  by  practice 
n ch  'oiic  cases  the  next  step  in  Bantch’s  neurovascular  ^ 

results  than  the  ablution.  ^ js  appi«^^ 
and  demands  more  response  to  the  “W.  theretom 

r anThasTaVr  pourTd  upon  hi^  shoulders,  back  and 
watei  at  lU-.  n-i  ■ j.  v,  nno  TT  the  temperature  being 

b-ont  alternately 

dladl  otih;  periphery  may  'Th'e 

poured  en  masse  and  from  a > nercretic  method  of  applying  cold 

reason  that  this  is  a more  the  amount  of 

than  is  the  ablution  is  easily  s attacked  is  larger,  and  that 

water  is  much  greater,  the  area  of  the  skn  , karmic 

due  to  the  of  "applications  may  be  increased,  and 

r “m^eZtloJe’r  d"  n accordan|with  .l^Pa-- 

After  its  subiect  is  confined  to  bed,  he  is  placed 

gently  exercise.  If,  ho-i\e\e  , . ^ inches  of  water  at  about  102 

in  a tub  which  is  empty  (or  sometim  ^ application  made  in  the 

F.),  in  the  sitting  or  inclined  position,  “"'f W''” 

.same  manner.  The  pneral  allowed 

in  the  toxic  fevers,  where  an  The  patient 

the  various  organs  to  perform  normal  mentally, 

is  aroused  from  his  lethargy,  e show'er  and  stronger  heart’s 

his  circulation  responds,  as  IS  evidenced  by  a sl^™  ^ 

action  ; his  respirations  deepen,  fnd  retention  of  bron- 

eoming  a tendency  toward  types  . ^ breaking  into  the  vicious 

chial  mucus.  The  eftect  is  often  far  reaching,  and  if 

circle,  the  result  is  need  not  fear  this  pro- 

repeated,  long  lasting.  _ 1 I'miilstinff  if  carefully  done,  ^^infernlta 

cedure,  since  it  is  distinctly  st  mula‘‘  6 Mlowing  words:  “Collapse  is 
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cold.  T would  again  express  the  opinion  (hat  1 know  no  more  powerful 
or  effective  agent  for  combating  threatening  or  existing  collapse  than  the 
intense  and  intelligently  applied  excitation  by  cold.  How  often  have 
I seen,  in  advanced  fever  processes,  in  degenerated  tyjjhoids,  a rapidly 
favorable  change  wrought  in  the  corpse-like  coldness  of  the  extremities, 
in  the  most  serious  manifestations  of  nerve  weakness,  in  the  hypostatic- 
congestion  of  the  lungs,  by  one  dipping  into  a very  cold  bath  or  one  cold 
application.  I am  firmly  convinced  that  very  often  these  manifesta- 
tions are  not  due  to  heart  feebleness,  but  to  a collapse  of  the  vessels, 
and  here  an  evanescent,  but  energetic,  excitation  by  cold  is  the  only  reli- 
able remedy,  as  I have  repeatedly  proved.” 

Therapeutic  Applications. — The  conditions  which  call  for  the  use 
of  the  affusions  occur  particularly  in  the  acute  infectious  diseases.  Their 
use  seems  to  counteract  the  influence  of  many  forms  of  toxemia,  and 
inasmuch  as  it  is  a mild  procedure,  even  a weak  patient  can  react  suc- 
cessfully and  show  increased  power  afterward.  Scarlatina,  with  its 
rapid,  low-tension  pulse  is  a typical  example  in  which  we  have  a pure 
toxemia  much  benefited  by  cold.  The  poorly  developed  eruption  may 
be  made  to  take  on  a ruddy  hue  by  increasing  the  circulatory  power  in 
both  the  skin  and  the  interior.  Contrary  to  the  general  opinion,  which 
has  advocated  warm  baths,  clinical  experience  shows  that  short  cold 
water  applications  accomplish  all  the  good  of  these  and  also  afford 
additional  benefits. 


Hoffmann,  in  Nothnagel’s  encyclopedia,  especially  recommends 
the  affusion,  stating  that  this  “is,  therefore,  the  best  method  to  use  in 
the  capillary  bronchitis  of  children.” 

The  Sheet  Bath. — The  bed  is  prepared  as  follows : Upon  the  mattress 
IS  spread  a rubber  sheet  and  over  this  a blanket.  A coarse  or  fine  linen 
sheet  is  then  partly  wrung  out  of  water  at  80°,  70°,  60°,  or  even  50°  F., 
the  selection  of  the  temperature  being  regulated  by  the  effect  desired 
and  the  patient’s  ability  to  react.  The  subject  is  then  placed  upon 
the  sheet,  his  face  is  washed  with  water  at  60°  F.,  and  a wet  turban 
placed  about  the  forehead  at  the  same  temperature.  The  patient’s  arms 
are  raised  and  the  chest  enveloped  with  one-half  of  the  sheet;  then  the 
arms  are  placed  at  the  side,  and  the  remaining  half  is  placed  snugly 
about  the  shoulders,  arrns,  and  legs,  tucking  the  loose  sheet  in  between 
th.  thighs  and  feet.  Thus  the  coaptation  of  two  skin  surfaces  is  pre- 
vented, and  a large  area  of  skin  is  surrounded  by  the  cold  wet  sheet.  If 

^ in  a feeble  patient,  the  arms  and  legs  may  be 

mitted  in  the  wrapping.  The  nurse  then  rubs  the  sheet  with  the^flat 
hand  successively  the  posterior  and  afterward  the  anterior  surfaces  of  the 
foof  1 have  the  aid  of  friction  in  establishing  the  reaction.  So 
uTh.  w^^ed,  water  is  poured  upon  it  from  a 

erch  the  part  is  again  rubbed  until  warm.  When 

Toint  no  further  application  of  cold  is  made  at  that 

Len  ihurw^r^r  trunk  has 

hHil  bed  Tf  if  ""f  the  patient  is  dried  and  made  comfortable 

there  be  much  fever,  the  drying  may  be  omitted,  the  sheet 
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beiii"  left  in  but  covered  with  one  blanket  for  a half-hour,  unless  he 
sleeps,  under  which  circumstances  he  is  best  let  alone  until  awakening. 

The  effect  of  this  method  of  applying  cold  is  a moderate  one.  At 
first  the  skin-muscles  contract  and  the  nervous  system  is  aroused,  i hen 
reaction  takes  place,  together  with  improved  heart  action  As  the  warm 
blood  reaches  the  surface  it  is  cooled  again  and  again  as  the  cold  water  is 
applied.  In  fever  cases  the  heat  is  given  up  steadily  and  an  approach 
to  normal  may  be  demonstrated  by  the  thermometer.  If  the  patien 
remain  in  the  wet  sheet  and  a single  blanket,  the  gradual 
the  water  and  the  increased  supply  of  blood  to  the  surface  add  to  the  ant^ 
febrile  effect.  A soothing  hypnotic  influence  also  is  often  noticeable. 
Idle  respiratory  act  is  particularly  deepened  by  the  successive  apphca- 

Drip  Sheet. — By  this  term  is  meant  a linen  sheet  which  is  not 

wrung  out,  but  which  is  applied  dripping  wet.  One 

heroic  a procedure  this  is  by  simply  calculating  the  amount  of  water  i 

the  sheet.  It  must  be  remembered  that  the  patient  has  to  warm  ^P  e 

watS  and  the  more  there  is  in  the  sheet,  the  greater  the  effort  demanded  ^ 

of  hirJi  If  his  reaction  is  poor,  it  cannot  be  used  until  he  has  become 

Lined  to  cold-water  applications  by  milder  procedures 

Zri  is  directed  to  have  the  room  comfortably  warm  (/O  to  80  h 0, 

and  to  stand  in  water  at  105°  F.  so  as  to  avoid  clnlhng  his  feet  by  the 

STndslJuld  be  about  S6»  F.  at  first,  and  daily  lowered  a few  degrees 
bem.  and  is  -^nged  in  a rou^ghl^^^^^^^  tZJ'Z 

iSilL  ht  thttwe^^^^ 

(Plate  XI,  i ig-  -ij,  _ 'T'Pi'c  crivps  a strong  hold  on  the 

his  sides,  with  the  f turning  his 

first  part  of  the  sheet.  He  ^ it  , ’d  above  the  shoul- 

hack  to  the  f Tf"7„d  direetion  over  its 

der,  aeross  d 'S  P^tlkd  taut.^an^  ^ ^ i„ 

anterior  aspect  (Plate  Ai , i ig-  1 a^-ppns  the  latter  upward  over 

place,  while  the  hand  which  holds  the  ^fPXXi^Ct  jn  7ce  by  the 

the  opposite  shoulder,  thus  making  a ' ' ^ ^ sheet  is  tucked 

lower  part  of  the  sheet  is  he^  e patient’s  hand  to  make  it 

Sre”' 

r,aliX  Sent  areas,  and  never  ceasing  until  the  sheet  warms 


PLATE  XI 


Fig.  1. — Drip  sheet.  First  step. 


Fig.  2.  Drip  sheet.  Second  step.  Patient  is  directed  to  turn. 


PLATE  XII 


Fig.  1.— Drip  sheet.  Third  step.  Affusion  and  friction. 


Fig-  2.  Drip  sheet.  Fourth  step.  Mode  of  friction. 


PLATE  XI JI 


Pi?-  i- — Wet-pack.  First  step.  Applying  wet  sheet. 


Fig.  2.  Wet-pack.  Second  step.  Sheet  wrap  completed. 


PLATE  XIV 


Fig-  i- — Wet-pack.  Third  step.  Wrapping  blanket,  right  to  left. 


Fig.  2.  Wet-pack.  Fourth  step.  Securing  blanket,  left  to  right. 
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under  these  efforts.  The  duration  of  this  measure  varies  with  the  result 
and  the  conditions  present.  It  may  cease  as  soon  as  reaction  is  started, 
or  it  may  be  doubled  or  trebled  in  amount  by  pouring  a basinful  of 
water  5 or  10  degrees  lower  than  that  of  the  original  application  (Plate 
XII,  Fig.  2),  and  following  this  by  friction,  and  again  cooling  the 
sheet  as  many  times  as  seems  desirable. 

Always  cease  if  chilling  is  shown  by  shivering  of  any  great  degree, 
if  the  teeth  chatter,  or  if  the  skin  fails  to  w'arm  the  sheet.  At  the  con- 
clusion of  the  treatment  the  patient  is  actively  dried,  dressed,  and,  if  able, 
is  allowed  to  exercise  in  the  open  air.  Judgment  is  necessary  in  measur- 
ing the  patient’s  power  to  react;  too  great  fatigue  should  not  follow  this 
method,  and  if  it  is  present,  indicates  a modification  in  temperature  or, 
better  still,  in  duration  of  the  treatment. 

Therapeutic  Application. — This  is  the  acme  in  the  course  of  neuro- 
vascular training,  and  as  such  is  meant  to  follow  the  introductory 
methods,  and  is  applied  only  to  trained  subjects  or  those  with  a naturally 
good  reaction.  It  demands  more  of  the  subject  and  does  more  good 
than  the  milder  methods  previously  described,  provided  it  is  well  borne. 
To  obtain  good  results  in  neurasthenia  or  hysteria  these  bolder  pro- 
cedures seem  necessary.  Catarrhal  diseases  of  the  respiratory  or  ali- 
mentary systems  are  helped  by  the  use  of  the  drip  sheet.  A tendency 
to  acute  colds,  etc.,  is  also  lessened  by  their  systematic  use.  Anemic 
subjects  are  decidedly  benefited,  and  show  an  increased  hemoglobin 
content  in  their  blood.  The  many  concomitant  symptoms  of  anemia, 
like  headaches,  neuralgias,  etc.,  are  consequently  relieved. 

In  nephritis  the  sheet  may  be  wrung  out  of  water  at  75°  F.,  and  good  re- 
action produced  by  rubbing  the  patient,  who,  after  being  dried,  is  put  to  bed. 
Von  Noorden  particularly  recommends  this  cold  rubbing,  saying  that  he 
knows  no  procedure  which  is  of  greater  benefit  if  a good  reaction  follows  it. 

It  may  easily  be  seen  how  the  drip  sheet  may  be  modified  by  apply- 
ing cold  water  through  thin  towels  over  limited  surfaces  of  the  body, 
followed  by  active  friction  and  drying. 

The  sheet  hath,  which  is  practically  a recumbent  drip  sheet  (see  p. 
231),  is  of  use  in  all  febrile  diseases  which  show  the  effect  of  toxic 
bacteria  upon  the  nervous  and  circulatory  system.  Incidentally  it 
lowers  temperature,  thereby  lessening  the  strain  on  the  patient.  The 
pulse,  if  dicrotic,  becomes  less  so;  the  mental  condition  is  rendered 
more  nearly  normal,  if  there  be  need  of  sleep,  the  patient  is  soothed 
and  often  slumbers.  All  the  eruptive  fevers  are  greatly  benefited 
y this  procedure,  and  the  exanthem  becomes  much  more  distinct, 
ue  to  the  better  circulation  in  the  skin.  The  widespread  fear  of  a 
poor  y develnped  rash  is  due  to  the  fact  that  the  toxic  state  often  causes  a 
poor  cutaneous  circulation,  allowing  the  skin  to  become  mottled  and 
cyanotic.  The  sheet  bath  corrects  this  condition  and  its  cause,  thus 
avormg  not  only  an  increased  eruption,  but  also  doing  away  with  the 
cause  behind  jt.  The  lethargy  and  malaise  in  influenza,  tonsillitis,  and 
0 ler  simpler  infections  are  markedly  lessened  by  this  means  of  appiving 

• neumonia  seems  to  be  more  benefited  by  cold  compresses,  wliich 
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will  be  described  later.  Delirium  tremens,  sunstroke,  etc.,  also  are 
helped  by  the  sheet  bath. 

The  Wet-pack. — This  procedure  is  quite  diiVerent  from  the  preceding 
ones,  inasmuch  as  cold  water  is  here  used  without  friction.  Uhe  grada- 
tions of  temperature  are  not  employed,  since  the  only  fillip  employed 
is  the  thermic  one,  and  to  obtain  reaction  the  water  .should  be  cold  enough 
to  cause  a response  on  the  part  of  the  skin.  Hence  temperatures  near 
that  of  the  skin  would  afford  us  a nearly  useless  measure.  Another  dis- 
tinction is  that  reaction  depends  upon  the  patient’s  own  respon.se;  it 
is  maintained  by  blankets  surrounding  the  wet  sheet.  If  the  reaction  is 
poor,  two  or  even  three  blankets  may  be  employed.  It  is  inexpedient 
to  employ  the  higher  temperatures  when  reaction  is  poor.  The  tech- 
nique of  the  wet-pack  should  be  particularly  accurate.  A coarse  linen 
sheet  wrung  out  of  water  at  70°  F. ; later  at  60°  or  even  50  F.,  as  reaction 
indicates,  is  placed  upon  two  or  more  blankets  and  a rubber  .sheet, 
previously  prepared  on  a firm  cot.  ihe  patient  is  placed  thereon,  with 
the  centre  of  liis  occiput  reaching  the  upper  edge  of  the  sheet  and  blanket 
and  his  feet  nearly  reaching  the  lower  hem.  He  is  then  directed  to  raise 
his  arms,  and  one  side  of  the  sheet  is  rapidly  placed  about  his  tiunk  and 
lower  limbs  (Plate  XIII,  Fig.  1).  Then  the  arms  are  placed  by  the  side,  and 
the  other  part  of  the  sheet  is  placed  about  them,  and  the  thighs  and  legs  are 
separated  by  tucked-in  folds  of  the  lower  portion  (Plate  XIII,  F^.  2). 
Thus  coaptation  of  two  sldn  surfaces  is  avoided.  This  enveloping  by  the 
sheet  need  not  be  smoothly  done,  inasmuch  as  it  should  be  done  quickly 
to  prevent  chilliness;  the  blanket  which  is  wrapped  about  it  serves  to 
make  everything  snug.  The  upper  end  of  the  blanket  on  one  side  is 
then  firmly  drawn  about  the  neck  and  downward,  with  its  upper  edp 
crossing  the  clavicle  at  right  angles  and  below  the  collar-bone  for  a dis- 
tance of  8 or  10  inches,  where  it  is  held  by  one  hand  ^ile  the  other  fokh 
the  blanket  upward  and  over  the  opposite  .shoulder  (Plate  Xi\  , big.  1). 
The  whole  of  one  side  of  the  blanket  is  then  tucked  j ^ 

patient,  surrounding  trunk  and  limbs.  The  remaining  half  of  the  bknket 
is  then  treated  in  a similar  manner,  only  reversing  its  direction  (Plat 
XIV  Fiff.  2\  The  operator  then  uses  considerable  muscular  force  in 
tightening  the  woolen  wrapping  until  he  has  forced  out  as  much  as  pos- 
sible the  contained  air.  The  less  air  in  the  pack,  the  less  the  patient 
give  up  heat,  and,  therefore,  the  more  easily  does  he  react  XA  ). 

It  is  essential  that  the  pack  fit  very  closely  about  the  neck,  so  that  the 
entrance  and  egress  of  air  shall  be  avoided,  othervuse  there  would  be  a 
constant  chilling  and  evaporation  by  the  motion  of  " 
pump,  and  constantly  propelling  the  air  in  and  of  he  paeL^^^ 
feet  Siould  also  be  snugly  wrapped,  excep  in  feeble  P^ents^hem  1 
blanket  alone  surrounds  them,  the  wet  .sheet  stopping  at  the  ankle  . 
Thfdura L of  this  procedure  is  from  thirty  to  s xty  mmutes,  and  . 
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Fig.  1.  Wet-pack.  Fifth  step.  Mode  of  tightening  blanket. 


Fig.  2. — Wet-pack  complete. 
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in  their  ability  to  abstract  heat.  If  reaction  is  poor,  three  blankets  may 
be  employed,  removing  the  second  and  third  ones  at  ten-minute  intervals, 
but  leaving  the  innermost  blanket  in  jdace.  At  the  termination  of  this 
measure  the  patient  is  rubbed  with  alcohol  or  cold  water. 

The  modus  operandi  of  the  wet-pack  is  as  follows : The  blood-vessels 
of  the  skin  are  suddenly  brought  under  the  stimulating  effect  of  cold 
water  about  30  or  40  degrees  below  that  of  the  body  surface.  There  is  a 
primary  compression  by  contraction  of  the  skin  muscles  and  a temporary 
increase  of  the  blood  content  of  the  interior  of  the  body.  Along  with  this 
is  a refreshing  and  stimulating  effect  on  the  whole  nervous  system,  which 
encourages  it  to  perform  its  work  more  normally  and  energetically.  The 
patient  perceives  a sense  of  chilliness,  which  may  last  a few  minutes,  but 
soon  ceases.  Following  this  primary  compression  of  the  blood-vessels 
there  is  a reactive  hyperemia  of  the  skin,  and  blood  is  supplied  to  the 
surface  in  an  active  manner,  which  results  in  a lessening  of  internal 
congestions  of  the  brain  and  other  viscera.  With  this  reactive  tonic 
hyperemia  heat  is  brought  to  the  surface  in  a degree  which  is  greater 
than  if  a pack  were  given  with  water  at  the  skin  temperature.  Conse- 
quently the  cold  water  ceases  to  be  cool,  and  is  warmed  to  about  95° 
F.,  and  the  patient,  after  ten  minutes’  time,  is  enveloped  in  a vapor  bath 
slightly  cooler  than  the  blood  of  the  interior.  If  only  one  blanket  is 
used,  the  vaporization  of  the  water  and  the  radiation  of  heat  through 
the  enveloping  medium  go  on  at  a rate  which  is  just  sufficient  to  act 
as  a soothing  influence  on  the  periphery  and  thus  promote  sleep. 
Should  more  blankets  be  used  for  any  length  of  time,  the  patient 
would  be  in  a warm  pack,  he  would  begin  to  perspire,  and  the  hyp- 
notic influence  would  be  nullified.  It  would  seem  as  if  this  increased 
blood-supply  to  the  skin  might  act  as  an  aid  in  the  eliminative  power 
of  the  sweat-glands,  and  the  odor  which  often  ensues  in  uremia  and  other 
toxic  states  is  of  some  value  as  an  evidence  of  this  fact. 

Therapeutic  Application. — It  is  thus  made  evident  that  the  manner 
m which  the  pack  is  given  has  a distinct  bearing  on  its  therapeutic  uses. 
If  it  lasts  but  ten  minutes  or  is  repeated  every  ten  minutes,  the  chief 
effects  are  nervous  and  circulatory  stimulation.  If  it  remains  undis- 
turbed for  a longer  period,  there  is  a succeeding  calmative  effect,  and  often 
the  subject  sleeps.  If  it  is  surrounded  by  three  blankets  and  the  patient 
left  m it  for  a longer  period,  it  becomes  a warm  pack  and  induces 
perspiration,  vasomotor  relaxation,  and  increased  metabolic  activitv. 
iherefore.  It  is  wise  to  specify  what  method  should  be  followed  with  an 
exactness  that  cannot  be  too  strictly  enforced.  As  an  antifebrile  agent. 

It  may  be  used  in  all  the  acute  infections  and  toxic  states,  such  as  scar- 
a ina,  e irium  tremens,  tonsillitis,  etc.  As  a soothing  hypnotic  agent 
1 IS  o use  111  insomnia,  restlessness,  the  sleeplessness  of  fevers,  auto- 
intoxication and  as  an  eliminant  in  nephritis,  eclampsia,  etc.  When 
several  blankets  are  used,  this  procedure  has  the  advantage  of  producing 
a primary  tonic  hyperemia  of  the  skin,  whereas  the  hot  blanket  pack  does 
o so.  I he  skin  is  thus  stimulated  to  maintain  the  warmth  of  the 
pack,  apcl  requires  less  external  aid  from  hot-water  bottles,  etc. 
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In  the  vixrioiis  forms  of  insanity,  paresis,  mania,  melancholia,  it 
serves  to  induce  sleep,  im})roves  the  functions  of  the  body,  and  often 

hastens  a cure,  if  such  be  possible.  . • • , 

Wet  Compresses. — ^This  method  of  applying  cold  water  is  simply 
that  of  the  wet-pack,  but  limited  to  smaller  areas.  The  same  general 
principles  are  to  be  followed  and  the  same  effects  are  to  be  expected,  but 
in  a minor  degree.  One  or  two  layers  of  old  linen  cut  to  fit  the  part 
(chest,  abdomen,  joint,  etc.)  are  wrung  out  of  water  at  about  00 
If  a towel  is  used,  it  should  be  without  fringes,  which  promote  dripping 
and  an  uneven  distribution  of  the  cold.  The  linen  having  been  placed 
snuely  over  the  area  selected,  is  held  in  place  by  a single  layer  of  flannel, 
which  must  extend  beyond  the  areas  covered  by  the  wet  c-omprps. 
An  inch  margin  is  sufficient.  The  flannel  is  then  secured  by  safety-pins, 
so  that  it  confines  the  body  or  limb  snugly,  without  constriction  or  inter- 
ference with  breathing  if  placed  over  the  chest.  No  air  should  be  allowed 
access  to  the  wet  linen,  else  it  would  evaporate  the  contained  water  too 
rapidly,  and,  therefore,  chill  the  part  and  interfere  with  reaction. 

^The  duration  of  each  application  varies  according  to  the  power  to 
react,  etc.,  this  differing  in  each  patient.  It  shou  d never  be  removed 
until ’it  is  thoroughly  w^arm,  and  the  nurse  should  be  well  instructed  on 
poi  t bXar%  thirty  to  sixty  minutes  will  be  requjred,  and  a 
roueh  rule  of  one-hour  intervals  generally  meets  the  cond.t.on.  No 
harm  results  from  a more  prolonged  period,  since  they  dry  a^  become 
ineffective.  Sleep,  of  course,  contraindicates  their  removal.  One  of  the 
drawbacks  to  the  continual  application  of  wet  compresses  is  the  fact  that 
d ey  favor  the  infection  of  the  skin,and  pustular  eruptions  may  follow^ 
S may  be  obviated  by  keeping  the  linen  --Tul-ly  ^ 
hoilino-  it  dailv  Avery  common  error  on  the  part  of  the  nu 
Pfwer  tlbs  application  with  oiled  silk  to  prevent  wetting  the  bedclothes. 
This  of  course  converts  the  cooling,  stimulating  application  into  » ‘ 

mof  fications  may  be  employed  as  in  the  rtS- 

two  layers  of  flannel  may  be  employed.  « f 

same  modificatmn  is  indicated.  benefit  of  this  measure  the 

trom^  the  elavicles  to  the  navel.  Of  ^ fo  ^lunr  from  the 

about  an  inch  beyond  the  linen  at  all  f ^ applicable  in 

water-soaked  linen.  Since  this  measure  s ‘ PP,j 

pneumonia,  it  is  important  t lat  i e W ‘ j - ^ should  be 
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linen.  One-half  of  this  many-layered  dressing  is  then  rolled  tightly, 
and  the  patient  is  carefully  turned  upon  his  side  and  this  half  inserted 
close  to  him  on  the  bed;  he  is  then  turned  in  the  opposite  direction,  while 
the  layers  are  unfolded  on  the  rolled-up  side.  The  patient  is  then  replaced 
on  his  back  and  directed  to  raise  his  arms.  The  wet  compress  is  rapidly 
swept  over  the  chest  and  shoulders,  and  in  turn  secured  by  the  flannel 
binder  and  safety-pins.  The  towel  is  left  flat  below,  to  absorb  moisture 
and  protect  the  bed.  When  the  linen  is  to  be  changed,  the  same  process 
should  be  followed,  leaving  the  towel  and  binder  flat  on  the  bed,  beneath 
the  subject,  unless  too  wet,  when  they  should  be  changed.  These  changes 
should  be  made  about  once  an  hour. 

It  has  been  claimed  that  this  frequent  disturbance  may  be  detri- 
mental. If  the  patient  is  allowed  to  make  no  effort,  all  the  work 
being  done  by  the  nurse,  no  harm  results,  and  in  a mild  wav  the 
changes  in  position  may  serve  to  lessen  hypostasis,  which  results 
from  a long-continued  recumbent  position.  No  renewal  should  be 


Fig.  40. 


N — notch  for  back  of  neck.  B and  C for  the  axillae.  D = shoulder  straps.  A = 

anterior.  P = posterior. 


attempted  unless  a thorough  warning  of  the  compress  has  taken  place. 
If  at  the  end  of  an  hour  reaction  is  not  evident,  the  wet  compress  may 
be  removed,  and  only  the  dry  binder  left  in  place  until  the  skin  is  again 
warm.  When  this  takes  place,^  the  skin  may  be  gently  stimulated  by 
nction  and  the  compress  reapplied,  more  thoroughly  wrung  out,  or  using 

inner  linen,  thus  using  less  water  and  demanding  less  of  the  patient’s 
power  to  react.  ^ 

Therapeutic  Application.— The  chest  compress  is  indicated  in  acute 
pulmonary  troubles,  pneumonia,  acute  bronchitis,  phthisis,  etc.,  where 
we  wsh  stimulation  and  a revulsive  action  on  the  part  of  the  circulation 
n the  thorax.  When  first  applied,  there  is  a deep  inspiration,  which 
helps  the  heart  to  force  along  the  blood  and  helps  the  bronchi  to  rid 
mse  ves  o mucus,  as  well  as  the  minor  advantage  of  increasing  the 
ygen  supp  y to  the  system.  ^ It  stimulates  the  nervous  system  to  more 
wb'^^  • Particularly  in  preventing  the  overwhelming  toxemia 

tiich  IS  the  eventual  cause  of  va.somotor  and  even  cardiac  failure. 
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The  lessening  of  tlie  congestion  in  tlie  bronchial  tubes  favors  the  abate- 
ment of  cough.  Of  course,  it  has  no  effect  on  the  exudative  inflamina- 
tioiijbut  simply  serves  to  protect  the  patient  from  the  toxic  effects  which 
are  eventually  the  cause  of  death.  The  mechanical  obstruction  of  the 
lobes  in  pneumonia  can  well  be  left  to  itself  if  the  toxemia  is  successfully 
combated.  The  slight  reduction  of  the  temperature  is  of  less  import- 
ance, yet  it  seems  to  save  the  heart  from  beating  so  rapidly  and  to  make 

the  patient  more  comfortable.  i i 

In  chronic  pulmonary  conditions  like  tuberculosis  and  bronchitis,  the 
compress  may  be  applied  only  at  night,  and  left  in  place  until  aw^akemng 
occurs.  Before  removal,  after  arising  the  patient  may  have  a cold 
ablution,  sufficiently  cold  to  produce  a tonic  reaction,  so  that  they  may 

not  miss  the  warm  covering  after  a night’s  wear. 

The  Abdominal  Compress. — This  procedure  is  employed  m a similar 
manner  to  the  foregoing,  but  is  simpler  in  design.  A towel  is  placed 
upon  the  bed,  and  in  turn  upon  this  is  laid  the  flannel.  1 he  somewhat 
smaller  layer  or  layers  of  wet  linen  are  so  fashioned  as  to  reach  from  the 
xiphoid  cartilage  to  the  anterior  superior  spines,  and  to  the  postaxillary 
lines  on  the  sides.  Generally,  the  linen  is  not  applied  to  the  posterior 
aspect.  The  same  rules  for  temperature,  intervals  of  removal,  and  care- 
ful cleanliness  are  as  necessary  as  in  the  chest  compress.  ^ 

Therapeutic  Application. — The  abdominal  compress  is  a valuable 
application  in  all  febrile  affections,  and  its  hourly  renewal  serves  to 
supply  a gentle  yet  frequent  stimulant  to  the  whole  nervous  system, 
and  a continuously  acting  antipyretic.  Its  local  effect  is  also  of  value 
in  maintaining  the  tone  of  the  intestinal  peristalsis  and  a lessening  or 
prevention  of  tympanites.  It  may  be  used  with  or  without  the  full 
Lth.  In  cases  of  gastritis,  ulcer  of  the  stomach,  chronic  colic  entero- 
colitis, and  in  some  cases  of  appendicitis  it  has  proved  useful.  In 
neuroses  of  the  gastro-intestinal  canal  it  may  prove  of  signa  service.  In 
Tbulant  casesit  may  be  worn  night  and  day,  renewed  only  when  d^ 
and  maintained,  if  necessary,  for  wee^  at  a time.  Cases  of  h^^re™ 
gravidarum  may  also  be  benefited  by  these  applications,  whether  the 

patient  is  in  bed  or  up  and  about.  _ . i it  will  bp 

^ Other  Local  Compresses. — Followung  the  same  technique,  it  w ill 
found  that  the  wet  compress  may  be  of  use  in  such  cases  as  acute  ton- 
sillitis acute  articular  rheumatism,  acute  gout,  cellulitis,  and  otbe 
local  i’nflammations.  The  more  chronic 

but  are  improved  after  longer  treatment.  In  subacute  or  chronic  riieu 
matic  org^utrsynovitis  a impress  applied  over  Ihe  mflamed  or  lender 

joints  is  of  special  value  in  reducing  hypcremic  condito  . 

prer=ri^=^ 

forty-five  minutes,  and  then  removed  for  a quaiter  o an  ic  ur 
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the  circulation  is  feeble.  The  ice-coil  is  the  usual  means  of  maintaining 
cold.  Several  layers  of  damp  linen  are  to  be  placed  over  the  skin,  and  the 
rubber  or  metal  coil  is  laid  upon  them.  A bucket  of  ice  water  supplies  a 
continual  cold  current,  which  is  propelled  by  siphonage  so  regulated  as 
to  be  not  too  rapid,  and,  therefore,  not  too  cold.  An  ice-bag  may  act  in 
a similar  manner,  and  should  be  removed  at  stated  intervals  for  the 
same  reason. 

Therapeutic  Application. — In  pericarditis  we  adopt  this  method 
almost  as  a matter  of  routine.  It  strengthens  and  slows  the  heart’s 
action,  and  seems  to  shorten  the  inflammatory  process.  Less  brilliant 
results  are  noted  in  endocardial  troubles,  and  in  myocarditis  it  is  best 
omitted  or  used  with  great  caution.  In  some  of  the  neuroses  it  has 
proved  beneficial.  In  paroxysmal  tachycardia,  however,  it  is  of  very 
doubtful  value. 

In  appendicitis  the  use  of  continuous  cold  seems  to  add  greatly  to 
the  patient’s  comfort,  probably  by  lessening  peristalsis  in  the  inflamed 
area,  and  by  its  local  anesthetic  effect,  which  is  superior  to  the  morphine 
treatment,  because  it  favors  the  employment  of  satisfactory  palpation, 
and  possibly  may  lessen  the  chance  of  peritonitis  by  localizing  the  dis- 
ease. Surgery  has  reached  such  an  efficient  point  to-day  that  local  treat- 
ment is  not  regarded  with  favor,  since  the  golden  moments  for  inter- 
ference may  be  frittered  away. 

The  Cold  Friction  Bath. — This  important  therapeutic  measure  con- 
sists in  a complete  imnaersion  of  the  body  up  to  the  neck  in  water  below 
the  temperature  of  the  skin,  and  in  the  simultaneous  employment  of 
active  friction  to  the  skin  surfaces.  The  term  “friction  bath”  has  been 
devised  (Baruch),  and  this  important  feature  should  never  be  omitted. 
Without  friction  the  bath  is  rarely  a success,  except  in  robust  people  in 
health. 

The  tub  being  filled  with  water  at  the  prescribed  temperature,  the 
patient  is  lifted  into  it  with  care.  During  the  bath,  which  may  last  from 
five  to  twenty  minutes,  the  entire  body  should  be  rubbed  with  a large 
sponge  or  soft  towel  crumpled  in  the  hand. 

The  temperature  of  this  bath  is  adapted  to  the  indications  of  each 
case.  Repetition  is  also  practised  in  accordance  with  the  temperature, 
pulse,  and  general  condition  of  the  patient— usually  from  three  to  six 
ours.  The  graduated  bath,  beginning  with  90°  F.  and  reduced  rapidly 
by  adding  ice-water  along  the  side  of  the  tub  to  80°  or  75°  F.,  is  used  by 
some  physicians  as  more  agreeable.  The  technique  and  rationale  of 
the  cold  friction  baths  are  more  fully  described  on  p.  250.  For  tem- 
perature reductions  a prolonged  graduated  bath  of  moderate  tem- 
perature is  more  effective  than  a shorter  and  colder  bath.  Hence  the 
^ IS  most  useful  as  an  antithermic  agent,  the  sudden  bath 

Ti  13^^  lower,  for  nerve  and  cardiac  refreshment. 

I he  Red  Rot/i.— Many  methods  have  been  suggested  for  making  the 

1 1^  when,  on  account  of  crowding  or  expense,  the  tub 

A TT^  used.  One  of  the  simplest  of  these  procedures  is  that  of 
A.  i...  Haven,  who  suggested  the  tying  of  a clothes-line  to  the  four  posts 
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at  a definite  heiglit  above  the  mattress,  and  making  this  line  very  taut. 
Over  this,  and  sinking  onto  the  mattress,  may  be  placed  oil-cloth  or 
rubber  sheeting,  and  held  in  place  by  clothes-pins,  '^ihis  may  be  emp- 
tied by  siphonage  or  by  letting  down  one  corner  and  draining  into  a 
bucket.  Where  there  is  insufficient  nursing  or  the . patient  is  unduly 
heavy,  this  substitute  may  well  be  emj)loyed. 

Therapeutics  of  the  Cold  Friction  Bath. — In  all  febrile  diseases  pre- 
senting a rectal  temperature  of  103°  F.  or  over,  in  septic  cases,  med- 
ical or  surgical,  the  cold  friction  bath  may  be  of  advantage  and  often 
turn  the  tide  in  the  course  of  the  disease.  It  arouses  the  overwhelmed 
nervous,  circulatory,  and  eliminating  systems  to  energetic  activity  as 
no  other  agent  can.  Beginning  with  a bath  of  five  minutes  at  80°  k., 
repeating  at  75°  or  70°  F.,  and  then  increasing  the  duration  of  the  baths 
oradually,  is  the  proper  way  to  proceed,  always  aiming  for  the  longest  and 
coldest  bath  that  is  not  followed  by  prolonged  chilling  The  practi- 
tioner will  find  the  bath  valuable  and  free  from  the  cruelty  with  which 
it  has  been  charged  by  those  unacquainted  with  its  correct  technique. 
In  the  ephemeral  fevers  of  children,  the  etiology  not  always  being  clear, 
the  graduated  cold  friction  bath  of  ten  minutes  is  extremely  useful, 
beginning  with  a bath  at  95°  F.  and  rapidly  reducing  the  temperature 
by  the  addition  of  cold  water.  Such  a bath,  administered  with  active 
friction  with  a large  sponge,  often  reduces  temperature  and  affords 

Instead  of  ^ordering  aconite,  sweet  spirit  of  nitre,  ten-mmute  baths 
from  95°  to  80°  F.  every  four  hours  may  prove  of  great  value  untd  the 
diagnosis  is  established.  Not  the  least  advantage  of  such  cold  friction 
baths  is  found  in  disabusing  the  minds  of  the  patient  and  the  paren  s 
of  the  apprehension  so  often  existing  and  accustoming  them  to  a proced- 
ure which  may  become  absolutely  essential  to  recovery. 

Hammock  Bath.— This  term  is  used  with  reference  to  the  dewce 
employed  in  suspending  the  patient  m a bath,  so  that  he  may  he  there  in 
quiet  comfort  without  making  any  effort  to  balance  himself  and  TMthout 
Zdue  pressure  on  any  part  of  his  body.  It  is  adapted  or  prolonged 
procedures,  and  genemlly  is  used  with  water  at  an  indifferent  tem- 
perature, i.  e.,  about  that  of  the  blood.  F to  a 

Before  the  tub  is  filled  with  water  at  from  95  to  lUU  to  a 
heio-ht  sufficient  to  submerge  the  patient  with  the  exception  of  the  hea 
Seek  a shee;  is  arran|ed  so  that  when  the  patient  hes  upon  tt. . 

eiears  the’  bottom  of  the  tuh.  If  the  edges  of  f- mav  hoS 
three  dozen  clothes-pins  (previously  made  wet  so  tl^t  the  n 
better)  keep  the  borders  of  the  sheet  in  position.  Or  ,f  this  metliM 
should  prove  impracticable,  several  bandages  maj  be  se 

thus  avoid  all  external  irritations  which  ^ ‘ ^ ‘ ^ ^ for 

The  patient  is  kept  in  this  position  for  an  hoiii  oi  hours. 
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months,  and  it  is  essential  tliat  no  strain  sliould  be  put  upon  him.  If 
the  tub  is  built  into  the  wall,  it  may  be  necessary  to  construct  a wooden 
frame  to  fit  over  its  borders,  and  have  the  sheet  suspended  therefrom. 

In  non-febrile  cases  the  bath  is  to  be  maintained  at  10()°F.,and  never 
allowed  to  become  cooler  than  95°  F.  Consequently  frequent  renewal 
of  the  water  is  necessary,  and  careful  thermometric  observations  must  be 
made.  Placing  a blanket  over  the  tub  will  aid  in  lessening  the  need  of 
frequent  additions  of  hot  water.  The  patient  must  have  constant  atten- 
tion to  prevent  accidents  and  to  keep  the  water  in  the  right  condition. 
If  possible,  the  patient  is  removed  to  answer  the  calls  of  nature,  but  if 
this  is  deemed  unwise,  the  water  may  be  removed  and  a fresh 'supply 
afforded.  The  feces  and  urine  should,  of  course,  be  removed  for 
iesthetic  and  aseptic  reasons. 

The  effect  of  this  bath  is  a negative  one.  External  changes  of  tem- 
perature are  reduced  to  a minimum.  The  peripheral  terminations  of 
the  nerves  in  the  skin  are,  therefore,  not  irritated  by  heat  or  cold,  and 
are  possibly  soothed  by  the  succulent  condition  of  the  skin,  and  by  the 
sedative  effect  of  equal  pressure  by  the  surrounding  water.  After  the 
primary  effect  of  submersion  has  passed  off,  the  respiration  and  pulse- 
rate  and  temperature  show  a remarkablv  steady  record,  and  the  patient 
will  become  drowsy.  The  duration  of'' this  procedure  must,  of  course 
vary  with  the  disease  treated  and  the  result  obtained. 

Therapeutic  Application.— This  procedure  is  particularly  applies 
able  to  cases  of  cerebral  excitement,  and  as  such  has  become  popular  in 
many  insane  asylums,  and  in  the  alcoholic  wards  of  general  hospitals. 
In  acute  mania  or  maniacal  conditions,  delirium  tremens,  extreme  rest- 
lessness, a diminution  of  excitement  follows  the  use  of  the  indifferent 
temperature  in  the  form  of  a hammock  bath.  In  chronic  organic  dis- 
eases of  die  central  nervous  system,  myelitis,  locomotor  ataxia,  chronic 
meningitis,  etc.,  good  results  are  reported  in  the  relief  of  bed-sores 
contractures,  and  other  sequels.  Riess,  who  used  this  procedure  very 
often,  claims  to  have  noticed  in  over  100  cases,  an  improvement  in  over 
50  pel  cent.,  not  only  in  the  symptoms,  biitjn  the  disease  itself.  Cases 
of  pemphigus  extensive  burns,  extensive  suppurating  wounds,  cystitis 
eyomc  d.arrh«a,  cancer  of  the  urogenital  tlact,  etc!  may  be  relieved 
It  has  been  used  in  typhoid  fever  at  a temperature  of  90°  ‘F.,  and  seems 
to  shorten  its  course,  according  to  the  investigations  of  Riess.  It  has 

han ihreoW  1 th“"*  TT  Tf  comfortaiile 

ble  f T • ’ the  latter  is  not  practica- 

bath  R rn  ' successive  cases  of  typhoid  with  a 

temo!r  f ““‘"taining  the  treatmMt  while  the 

ThreLion  r U “dinni. 

bed  As  a ! , each  lasting  an  hour  and  followed  by  rest  in 

for  an  ho7  “ this  bath  of  96“  to  100“  R,  if  maintained 

bath  of  short::  “> 

VoL.  I.— 16 
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The  Hot  Bath  Pack.— This  name  has  been  given  to  the  most  effective 
procedure  which  can  be  employed  to  cause  sweating,  oxidation  of  tissues, 

IukI  the  lowering  ot  bU.od-|.res.snre.  The  meltal  to  be  emp%ed  is  as 
follows:  A bath-tub  is  filled  about  Iwo-llnrds  full  of  water  at  102  !• .,  and 
the  patient  is  directed  to  enter  it  and  keep  his  limbs  and  trunks  com- 
pletely submerged  during  the  treatment.  As  he  becomes  accustomed 
to  the  heat,  more  hot  water  is  rapidly  added,  and  the  temperatuie  is 
gradually  raised  to  10G°,  108°,  1 10°,  or  even  115  h . The  tolerance  lor 
heat  varies  in  individuals,  some  bearing  the  higher  temperatures  for 
many  minutes.  This  hot  bath  is  maintained  for  hve,  ten,  or  hiteen 

minutes,  provided  the  patient  does  not  feel  faint.  i n Vo 

If  observations  be  taken  during  the  bath,  the  pulse  will  gradually  je- 
come  quicker  and  softer.  A normal  pulse  of  70  will  often  be  increased 
to  120  and  the  blood-pressure,  measured  by  Janeway  s sphygmoman- 
lete;  will  show  a decrease  ot  15  mUUmeters  of  Hg.  The  mouth 
temperature  will  gradually  rise,  and  often  registers  102  b . or  over. 
The  skin  becomes  filled  with  blood,  and  this  portion  of  the  o y 
the  hottest,  the  temperature  is  steadily  increased  in  the  interior  b}  the 
blood  which  has  passed  through  the  skm.  It  may  readily  seen  that 
the  lonaer  the  bath,  the  greater  the  increase  of  temperature.  1 he  bra 
o"  e„  Zws  the  result  o/cerebral  anemia,  and  the  patient  may  comp  am 
of  dizziness  or  faintness,  which  are  signs  for  a 

This  bath,  when  maintained,  becomes  depressing,  and  ^ . 

ibutes  the  primary  stimulation  from  ^-t  “dmm.s  erad  to 
Dasses  away,  and  the  patient  will  become  exhausted  if  the  procedure 
prolonged  ^ To  prevent  faintness  the  patient  should  rise  slow  .>• 

Lon  as  he  steps  from  the  bath  he  is  wrapped  Le 

sheet  which  has  been  previously  prepared  in  order  to  pre^nt 
cooling  effect  of  the  surrounding  air  and  the  ejapo^  ^ 

wet  skin  He  then  lies  upon  one,  two,  or  three  blankets,  wfficli  a 

phery,  and  interior,  and  this  heat  stasis  is 

There  i^a'tradud  through  blankets  LtTopiouslv; 

rerr  d2 

are  administered  throughout.  A affusions,  and 

Ltient  is  rubbed  with  alcohol  or  given  cold-wa  e (60 
Ff  the  weather  is  cold,  he  *>hou  d remam  mi^oors  f^m 

It  may  readily  be  seen  that  there  is  “ h Lximimi, 

TSh/;.n  h"oW  o^ 

::rrir  in  tet';i"  enhanced  by 
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this  high  temperature  of  the  body;  therefore,  metabolism  is  greatly 
stimulated,  and  the  products  are  more  thoroughly  eliminated.  There 
is  such  a readjustment  of  the  supply  of  blood  that  a change  must  occur 
in  every  organ  of  the  body,  and  the  pressure  at  which  it  circulates  is 
markedly  lessened.  It  is  a safer  agent  than  pilocarpine,  and  if  there  is  a 
danger-signal,  may  be  immediately  counteracted  by  removal  and  the 
dashing  of  cold  water  upon  the  patient. 

Therapeutic  Application. — In  cases  of  gout,  chronic  or  acute  mus- 
cular rheumatism,  some  cases  of  autointoxication,  lumbago,  sciatica, 
neuralgias,  etc.,  this  method  often  meets  with  brilliant  results.  In 
stiffening  of  muscles  or  joints  the  patient  should  be  manipulated  while 
in  the  hot  bath,  for  here  the  heat  acts  as  an  anaesthetic,  and  massage 
and  passive  or  active  motion  is  rendered  both  free  and  less  painful. 
After  fractures,  long  immobilization  from  bad  treatment,  or  painful 
neuritis,  the  joint  may  be  relieved  from  pain  and  its  function  restored. 
Sometimes,  if  the  contracted  tissues  are  tough  and  much  stiffened,  the 
improvement  is  very  gradual,  but  none  the  less  sure.  In  cases  of  obesity 
the  oxidation  of  tissues  causes  a loss  of  weight,  as  well  as  the  loss  of 
moisture.  In  cases  treated  at  the  Vanderbilt  Clinic  a difference  in 
weight  of  four  pounds  has  been  noted  after  a single  hot-bath  pack,  so 
great  was  the  sweating. 

When  using  such  a powerful  agent,  the  physician  should  recognize 
the  elements  of  danger  in  it.  For  instance,  in  weak,  emaciated  patients 
the  method  is  too  strenuous  to  be  used  effectively  without  gradually  under- 
mining the  subject  s strength.  In  cases  neither  robust  nor  weak,  one  or 
two  treatments  a week  may  be  ordered,  and  some  form  of  tonic  cold 
treatment  given  on  the  intermediate  days.  Rarely  should  we  use  them 
oftener  than  once  every  other  day.  Sometimes  the  beneficial  result  is 
not  immediate,  but  is  more  noticeable  after  the  course  of  treatment  has 
been  discontinued. 


In  nephritis,  acute  or  chronic,  hot  packs  maybe  given  more  frequentlv. 
Here  they  act  as  eliminating  agents,  vasomotor  relaxants,  and  serve  to 
relieve  internal  congestions.  They  must  be  used  cautiously  so  as  not  to 
overtax  the  patient’s  strength,  and  are  contraindicated  where  there 
are  low  blood-pressure  and  weak  heart  action.  At  the  same  time  the 
^Titers  have  noticed  that  they  are  better  borne  than  the  so-called  hot- 
pack,  made  from  wringing  out  blankets  in  hot  water.  This  latter 

after  a few  moments,  and  the  skin  does  not 
receive  the  stimulating  shock  of  the  heat  to  a sufficient  degree.  Conse- 

demon^t^f  inspection  of  the  cutaneous  circulation  after  a hot  bath  will 
utes  whilp^  ive  ypersemia  if  it  is  not  maintained  over  a few  min- 
1 slulS.  1 r “«ttled,  showing 

poiLSd  pSLmf  «P‘  “>  wear  i”  exhausted  of 

and^Drohrhiv'"  ^ there  is  a distinct  anesthetic  effect, 

r«ofr  ! “ one.  The  writers  know  of  patients  who 

medical  aid  ^ P^'^  before  they  obtain 
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1„  .cute  ctavthal  di.seaaes  in  tl,e 

tmll 

““Hot' Fomentations-The  technique  of  thia  P-edure 

yet  should  be  followed  closely  if  t„.tcd  and  sovn 

of  woolen  blanket  are  cut  to  le  s lap  applied  at 

together  so  as  to  form  with  boiling  water  and  thoroughly 

one  tune  after  they  have  beei  _ Pomelv  instrument  for  this  pur- 

wrung  out  by  an  eftective  wnnge  . j halves  and  a stout  piece 

"'“^ttT;:fthJnt""n^^  and  t^^ting 

pressed,  leaving  the  pads  impieg  u jg  thoroughly  anointed  with 

region  over  which  they  are  to  be  W 'd  is^  it  i.,  wise  to  allow 
Ia?d  or  some  other  ointoent,  so  a , in  order  to  test 

the  pads  to  be  exposed  for  a few  ™-nts.m  tte 

the  sensitiveness  of  the  skin  o anointed  surface  and  kept  m 

deal.  Both  pads  are  then  app^^  oatient  lies.  This  adds  a mild 
position  by  a blanket  upon  whic  P ^ service  as  an  eliminant. 

hot  pack  to  the  treatmen  , are  applied,  and 

After  five  or  ten  minutes  two  or  ^ ,,ritil  three  or  four 

the  same  procedure  is  repeated  at  the  s^  ^^^es  tolerant,  the 

applications  have  been  made^  „ I^fyl'^rened  anS  finally  omitted. 

primary  cooling  of  the  pads  IS  gm  j aT^nUcations  are  of  service 

^ Therapeutic  Application. -These  ^.pere  the  heat 

in  cases  of  lumbago,  sciatica,  sti  _e  also  senses  as  an 

serves  to  dissipate  the  ^ movements  and  massage, 

anesthetic,  such  as  may  allow  pat«™ 

which  otherwise  wou  n Pj  pain  .t  the  moment  of  “PP''™' 

excellent  conductor,  ^ ,everal  layers  of  flannel  and  a hot 

tion.  The  old  household  both  heat  and  massage, 

flat-iron  serves  a similar  importance,  since  it  may  serve 

“trthfrs|^o?^^^^ 

L'mllS: ‘te  c“  e.“immobmLtion  of  inflamed  mu-scles  seems  to  cause 

the  trouble  to  persist.  ^ so-called  sitz-bath,  the  only 

The  Hip  Bath.-In  to  place  it,  a blanket, 

things  necessary  are  a measure  the  temperature  of  the  water, 

and  a thermometer  wi  h ^ positiL,  with  the  hips  sub- 

The  patient  is  to  be  placed  m a co  d P outside,  but 

merged  in  the  bath  and  the  kneea  ^ eool  If  this  last  precaii- 

nroferly  protected  by  blankets  if  the  ^ account  of  the  lack 

taken,  a chilly  sensation  - ^ viproiis  r 

of  friction  over  these  parts  ^ ,.!„io„„le  of  a hot  Inp  hath 

rubbed  by  the  patient  and  “•  ^;p|„^i,,„  jHect  on  the  arteries,  with  a 

(104°  to  115°  F.)  depends  upon  the  lelaMi  g 
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subsequent  fall  of  blood-pressure  and  acceleration  of  the  pulse-rate.  If  a 
cold  one  is  used, — 85°  to  75°  F., — the  reverse  is  true.  Both  heat  and  cold, 
however,  have  the  common  result  of  redistributing  the  blood-supply, 
and  affect  particularly  the  splanchnic  circulation,  d'here  is  a noticeable 
increase  of  blood  in  the  head  with  the  lower  temperatures,  and  a cold 
turban  should  be  placed  about  the  forehead  to  prevent  the  discomfort 
naturally  resulting  therefrom.  The  effect  is  chiefly  reflex  and  partly 
hydrostatic. 

Therapeutic  Application. — In  cases  of  unduly  prolonged  menstrua- 
tion, where  surgery  cannot  be  of  avail,  this  measure  is  often  most  useful. 
The  cold  sitz-bath  at  about  85°  F.  is  to  be  preferred  in  these  instances 
and  maintained  for  five  to  ten  minutes  with  active  friction.  A general 
affusion  of  10  to  15  degrees  colder  temperature  will  serve  to  complete 
the  treatment,  with  added  benefit.  It  is  wise  to  begin  these  baths  after 
the  normal  number  of  menstrual  days  has  passed,  but  if  this  cannot  be 
discovered,  no  harm  is  done  if  they  are  used  when  the  discharge  seems  to 
be  decreasing.  By  saving  the  patient’s  blood  from  excessive  loss  the 
anemia  and  exhaustion  are  lessened,  and  the  nervous  system  has  a chance 
to  regulate  itself. 

In  certain  intestinal  catarrhs,  diarrhoea,  when  persistent,  and  abdom- 
inal neuroses,  these  cold  hip  baths  act  as  a stimulant  when  of  brief  dura- 
tion, but  if  prolonged,  cause  relaxation  and  a lessening  of  functional 
activity.  Constipation  is  sometimes  benefited,  especially  if  accompanied 
by  massage  of  the  colon,  arousing  the  activity  of  the  latter  by  both  ther- 
mic and  mechanical  means. 


The  indifferent  temperatures  are  particularly  indicated  where  there 
is  a hypersensitiveness  of  the  bladder,  a neuralgic  dysmenorrhoea,  etc. 
Here  the  calmative  effect  predominates. 

The  hot  hip  bath  gives  the  primary  stimulating  effect,  acting  therein 
like  cold,  but  this  is  not  maintained,  and  is  soon  succeeded  by  the  anti- 
spasmodic  and  detergent  effect,  and  consequently  may  be  employed 
wheie  these  results  are  sought.  Tenesmus,  chordee,  painful  hemor- 
rhoids, urethritis,  etc.,  seem  at  times  to  be  much  relieved. 

The  Douche.— This  procedure  consists  of  a nozzle  of  varying  size 
connected  to  a flexible  hose,  which  in  turn  is  connected  to  a water-sup- 
ply m such  manner  that  considerable  pressure  may  be  obtained  from  it. 
1 his  pressure  will  vary  with  the  height  of  the  supply  and  the  size  of  the 
nozz  e.  n consequence  of  good  pressure  we  have  a percussing  and 
massaging  effect  on  the  deeper  structures,  as  well  as  the  mechanical 
stimulation  of  the  skin.  Of  course,  the  nearer  the  patient  stands  to  the 
u e , le  s ronger  the  impact.  Flot  or  cold  water  and  steam  may  be  used 
singly  or  m combination,  in  accordance  with  the  effect  desired.  By  the 
use  of  the  douche  we,  therefore,  have  the  effect  of  heat  and  cold;  of 
echanical  irritation  of  the  skin,  such  as  is  provided  by  friction  in  other 
np<j<3  procedures,  and  the  massage  effect.  The  general  useful- 
menf  ^ ^?i  body,  with  its  consequent  nerve  refresh- 

colfl  n effect,  such  as  is  most  marked  in  the  alternating 

cold  and  warm  (the  so-called  Scotch)  douche.  If  merely  the  effect  of  the 
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cokl  and  mechanical  impact  are  desired,  the  so-called  shower  bath, 
if  siuiplied  with  sullicient  pressure,  answers  the  purpose  well,  lech- 
nically.  this  is  called  a rain  douche,  or  if  the  apertures  are  arranged  so  as 
to  pomt  to  a common  centre  in  which  the  patient  is  placed,  it  i.s  ca  ed 
a creular  douche.  If  the  jet  douche  is  caused  to  spread  by  placing  the 
index-finger  over  the  outlet,  the  term  fan  douche  is  generally  used. 
This,  of  course,  lessens  the  percussion  effect. 

The  temperatures  employed  vary  between  115  and  1 . e 
appiJatas  should  be  such  that  these  are  definitely  ™der  con 
can  be  delivered  at  any  specified  degree  or  pressure.  Ihe  pressu  e 

Sually  enrployed  is  " 

'sSulahT^hrh^rt  and  peripheral 

SSe  rp^rXthecoid  douche  ^y -e  — 

"ystoia  the  cold 

jet  douche  is  particularly  heiptuh 

graduated,  beginning  at  95°  to  90  even  40°  F. 

Ind  decreasing  2 or  3 degrees , ^e  ' ‘olera^  ’ZZZ,  but  are 
These  extremely  low  temperatures  ^re  ^ot  p 

particularly  useful  in  hysterreal  ind^s  to7o  mtates,  and 

tdy'To  Te"^  Thltadenf  iTtLn  dried  clothed,  and  directed  to  exer- 
cise in  the  fresh  “ ininredtately  ^ 

fully  thirty  pounds  wd  be  indicated  ^ th  . ^ 

be  used  or  the  hot-water  douche  at  liU  to  iio  x , & 

"uTi::;:,  and  alternated  wl*  a "uch^^^^^^^  ^^Jor  « 

seconds,  and  ,bronic  cases  the  full  picture  cold 

liruche  s”7s  to  stimulate  a 

‘^crafdrhlknTddtnTr  til  conditions  are  apt  to  occur  in  depre- 

ciated  or  poisoned  individuals.  „i,p,,^ntism  arthritis,  synovitis— 

In  chronic  joint  diseases  , helpful-  It  stimulates  the 

this  same  procedure  may  e increases^the  mobilitv  of  the  joint, 

absorption  of  fluid  and  Wl’f  A prcliminarv  hot-air  cabinet 

and  aids  the  patient  to  help 
treatment  is  to  be  advised  in  most  of  these  cases 

and  strong. 
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In  autointoxications  a general  cold  douche  is  most  useful,  again 
combining  it  with  a cabinet  bath.  In  anemia,  chlorosis,  headaches, 
the  same  cold  douche  is  advisable,  but  the  preceding  hot-air  bath  should 
be  short — just  short  of  perspiration,  in  fact. 

In  enuresis  of  children  the  spinal  douche  or  affusions  of  cold  water 
(80°  to  60°  F.)  often  are  curative.  It  must  be  remembered  that  small 
children  stand  cold  poorly,  so  that  both  duration  and  lower  temperatures 
are  to  be  avoided. 

Irrigations. — The  mechanical  cleansing  of  the  stomach  or  lower 
intestinal  canal  with  water  is  termed  irrigation,  in  contradistinction  to 
the  application  of  water  as  an  emetic,  when  it  is  made  irritating  by  the 
addition  of  salt  or  mustard,  or  as  an  enema,  when  it  is  made  irritating 
by  the  addition  of  soap,  etc. 

Irrigation  of  the  stomach  has  received  the  appellation  lavage.  In 
hydrotherapy  it  is  used  for  diagnostic  and  therapeutic  purposes,  as 
will  be  described  later.  The  technicpie  is  as  follows:  A pitcher  con- 
taining two  or  more  quarts  of  water  at  100°  F.  is  made  ready.  A rubber 
stomach-tube  of  firm  construction  is  moistened  by  dipping  into  water. 
The  patient,  whose  person  is  protected  by  a rubber  apron  or  sheet,  is 
seated  on  a chair;  the  physician,  standing  at  his  right  side,  directs 
him  to  hold  his  head  slightly  forward,  open  his  mouth,  and  not  to  pro- 
trude his  tongue.  The  lower  end  of  the  tube,  firmly  held  between  the 
thumb  and  index-fingers,  is  introduced  just  above  the  tongue,  and  when 
it  impinges  against  the  posterior  pharynx,  the  patient  is  directed  to 
swallow,  while  the  tube  is  slipped  into  the  canal.  Reassuring  the  patient, 
who  now  gags,  and  directing  him  to  hold  his  mouth  open,  the  tube  is 
steadily  pushed  through  the  pharynx  until  the  circular  mark  on  it 
reaches  the  teeth.  The  patient  is  now  directed  to  hold  the  tube  like  a 
pen  near  the  mouth,  and  not  to  close  his  teeth.  He  feels  reassured  by 
the  knowledge  of  having  control  of  the  entire  situation,  but  he  must  be 
warned  against  withdrawing  the  tube  and  thus  necessitating  a reintro- 
duction. The  funnel  portion  of  the  tube  is  now  raised  above  the  patient’s 
head,  and  is  filled  with  water  from  the  pitcher  several  times;  when  a 
pint  or  more  has  flown  into  the  stomach,  the  funnel  is  reversed  while 
half  full  of  tvater  and  brought  down  over  a basin  previously  provided 
on  a chair  in  front  of  the  patient.  The  water  now  flows  out  by  siphon; 
if  it  does  not,  more  water  is  poured  into  the  stomach,  and  siphon 
action  is  again  tried,  while  the  patient  is  directed  to  make  voluntarv 
compression  of  the  abdomen  by  contracting  the  abdominal  muscles. 
The  filling  and  siphoning  are  repeated  until  the  stomach  has  been 
thoroughly  irrigated. 

It  is  important  to  calm  the  patient’s  apprehension  before  beginning 
lavage  by  telling  him  that  it  is  not  the  length  of  the  tube,  but  its  diameter, 
that  can  possibly  disturb  him,  and  that  he  had  doubtless  often  swallowed 
pieces  of  meat  much  larger  than  the  thickness  of  the  tube  without  chok- 
ing. Impatience  or  anger  on  the  part  of  the  doctor  is  inexcusable  and 
a ways  leads  to  failure.  It  is  far  better  to  desist  after  the  second  attempt. 
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iuul  n'liew  it  on  another  day,  (luin  to  persevere  in  the  kindliest  manner. 
The  j)harynx  beeomes  irritable  after  repeated  trials. 

'I'he  entire  process  is  inechanieal  and  eleansing. 

Therapeutic  Application. — Dyspepsia  is  the  principal  disease  in 
which  we  have  found  lavage  of  greatu.se.  We  group  under  this  head 
all  cases  of  difficult  digestion,  and  divide  them  for  practical  purpo.ses  into 
catarrhal  and  nervous  dyspepsia.  Moreover,  one  of  us  has,  for  the 
past  thirty  years,  adopted  a course  of  diagnosis  and  treatment  which  has 
proved  satisfactory.  When  a patient  complains  of  positive  stornach 
symijtoms,  he  is  directed  to  partake  of  a large  meal  containing  especially 
such  articles  as  he  insists  he  cannot  digest.  ^ When  fear  of  executing 
this  prescription  is  expressed,  the  patient  is  advised  to  seek  other  counse  . 
Five  hours  later  the  stomach  is  irrigated  with  warm  water,  as  described. 

A rough  but  useful  diagnosis  is  obtained  by  inspection  of  the  contents 
of  the  basin.  If  the  water  is  fairly  clear,  and  contains  little  or  no  un- 
dicrested  food,  a gastric  neurosis  is  diagnosticated  and  a general  tonic 
hydrotherapeutic  regime  is  instituted.  (See  Neurovascular  1 raining, 
p 230  ) The  stomach  is  only  washed  at  rare  intervals,  to  remove  gas 
or  confirm  the  diagnosis.  In  these  cases  fear  of  food  is  common  and 
this  is  at  once  neutralized  by  the  ocular  demonstration  of  its  fallacy. 
A diet  is  ordered  consisting  of  hot  milk  and  seltzer  water,  muc  u er 
and  stale  bread,  soft  and  tender  meats,  absence  of  desserts_  and  spices, 
abundance  of  egg  yolks  in  soup,  etc.  If  the  water  contains  more  or 
less  undigested  food  with  mucus  of  a tenacious  character  (the  glairy 
mucus  usually  noted  is  due  to  faucial  irritation),  catarrhal  dyspepsia  is 
the  diagnosis  In  these  cases  too  it  has  been  possib  e so^^^times  to 
“point  a moral”  by  showing  the  patient  imperfectly  chewed  remnants 
of  food.  The  diet  is  ordered  accordingly;  avoidance  of  hot  breads, 
cakes,  and  condiments,  addition  of  minced  meat  (Salisbury  «teak)  no 
Iliads  or  fibrous  vegetables,  no  cold  milk,  no  desserts-thorough  chew- 
ing, etc.  The  stomach  is  irrigated  once  a day  before  the  best  mea  , o 

rid  it  of  mucus  and  fermenting  material.  + i „l  frrmi 

In  those  not  infrequent  cases  wffiich  have  become  catarrhal  fro 

long  persistence,  or  in  mixed  cases,  a middle  course  is  in  ica  ec^ 

Irrigation  of  the  intestine  is  known  as  enteroclysis.  We  aie  caretu 
to  distinguish  the  latter  from  an  enema.  In  fact,  the  firs  s ° ‘ 
irrigation  is  the  emptying  of  the  bowel  by  an  enema  of 
has  not  been  a natural  evacuation  ciuite  recently.  lormerly,  ^ 

fBaruch)  followed  the  accepted  practice  of  introducing  a long 

nf  coif  ic  dissolved  are  held  in  a clean  fountain  syringe, 
until  it  is  expelled.  Tlic  tube  should  be  held  fiiml)  to  pietcut 
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washed  out.  The  how  is  continued  until  the  water  returns  clear  of 
mucus  or  fecal  matter.  That  water  entering  the  rectum  through  the 
customary  hard-rubber  rectal  syringe  tube  may,  under  ordinary  pressure, 
reach  the  ascending  colon,  has  been  demonstrated  several  times,  with  the 
Roentgen  picture  and  in  fistulas  of  the  right  iliac  region.  (See  Baruch’s 
Hydrotherapy,  third  edition,  p.  286.) 

Enteroclysis  is  a valuable  procedure  for  the  purpose  of  mechanically 
cleansing  the  large  intestine. 

lufantile  diarrlicca,  when  obstinate  under  other  management,  yields 
readily  to  daily  irrigations  of  normal  salt  solution,  which  removes  the 
products  of  decomposition,  and  leaves  the  mucous  membrane  clean. 
If  a thorough  purging  with  oleum  ricini  and  proper  feeding  with  pas- 
teurized milk  or  starvation  fail,  the  addition  of  one  or  more  irrigations 
has,  in  my  observation,  saved  life.  When  febrile  conditions  prevail,  the 
graduated  friction  bath — 95°  to  85°  F. — for  ten  minutes  refreshes  the 
patient  and  calms  the  nervous  system. 

Dysentery  of  adults  or  children  also  yields  to  judiciously  applied  irri- 
gations when  other  measures  fail.  In  Shiga’s  dysentery  the  warm 
normal  salt  solution  once  or  twice  a day,  just  after  a movement,  removes 
irritating  material,  inhibits  the  bacillary  growth,  lessens  toxemia,  and 
relieves  pain. 

In  amoebic  dysentery,  on  the  contrary,  these  irrigations  are  useless, 
while  flushing  with  ice-water,  not  more  than  40°  F.,  kills  the  amoebae  and 
destroys  the  spores  which  are  imbedded  in  the  mucous  membrane  and 
resist  the  strongest  antiseptic  solution  that  are  safe.  A glass  funnel 
or  large  fountain  syringe  should  be  filled  with  cracked  ice,  and  water  at 
40°  F.  should  be  poured  into  it,  and  allowed  to  flush  the  intestine,  i pint 
at  first,  in  an  hour  a pint,  in  two  hours  a larger  quantity,  always  avoiding 
excessive  pain  and  distention. 

Catarrhal  jaundice  yields  to  enteroclysis  of  water  at  75°  F.  once  in 
twenty-four  hours.  The  water  temperature  should  be  reduced  every 
day  or  two  until  60°  F.  is  reached. 

In  uremia  and  renal  insufficiency  irrigation  with  water  at  110°  to 
120  F.  cautiously  administered  may  reestablish  the  failing  secretion 
when  other  measures  have  been  unsuccessful. 

In  'pernicious  anemia,  which  has  been  shown  by  Welch  to  be  some- 
times due  to  the  hemolytic  action  of  the  Bacillus  aerogenes  capsulatus 
present  in  the  colon,  large  normal  salt  solution  irrigations  administered 
once  or  twice  a day  are  of  undoubted  value.  In  this  intractable  disease 
any  rneasure  that  may  add  to  our  therapeutic  resources  must  be  appre- 
ciated and  carefully  used. 

Lead  colic  yields  frequently  to  the  addition  of  large  warm  irrigations. 

Irrigation  of  the  bladder  and  vagina  are  so  familiar  to  the  practitioner 
that  it  would  seem  necessary  to  warn  against  their  too  facile  resort 
rather  than  to  dwell  upon  their  value.  When  the  bladder  is  irritated 
in  prostatic  disease,  irrigations  should  be  used  with  great  caution 
ana  infrequency. 

Vaginal  injections  of  hot  water  have  become  a routine  practice  against 
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which  we  would  raise  a warning  voice,  especially  in  nimiarriecU\omen, 
whom  women  doctors  more  often  subject  to  needless  examinations  than 
do  careful  men.  Actual  disease  of  the  uterus  or  adnexa  is  so  lare  in 
virgins  that  general  tonic  hydrotherapy  often  accomplishes  satisfactory 

results  without  local  treatment.  , . i 

Internal  Use  of  Water.— The  practice  of  Hushing  the  organism,  as 

it  is  called,  with  water  of  indefinite  temperature  appeam  to  be  so  popular 
tln^it  Lmild  be  mentioned  that  there  are  no  positive  eyerimen  al 

data  to  demonstrate  its  action.  The 
action  of  water  drinking,  when  the  renal  secretion  is 
obtained  only  in  cases  in  which  the  heart  and  kidneys  are  fairly  JjeaUh} , 
and  that  in  these  instances  the  diuretic  action  is  due  chie  y o ® 
perature  effect  upon  the  internal  peripheral  nerves  and  ^ 

cold  baths.  The  diuretic  effect  of  the  hot-water  regime  y 

and  the  enormous  increase  of  urine  in  infectious 

logical  experiments  on  *e  nerves  and  vessels  of 

rstom\" 

a cold  dash  upon  the  skin. 

CONDITIONS  IN 

Typhoid  Fever. -In  the  modern  management  of 

application  of  water  has  so  diflusion  of 

gratifying  to  have  been  in  some  measu  countrv  There  is  still 

I betier  knowledge  of 

much  lack  of  realization  of  e la  diseases, 

able  effect  of  judicious  *'5'!^''°*,“  Pf  j;f;  j the  aspect  of  tvphoid  fever 
That  the  cold  friction  bath  has  only  from  our  own 

and  made  its  prognosis  moie  avoia  , Thompson,  who 

observations,  but  also  by  of  the  Pres- 

claims  a reduction  of  niOTta  y , the  late  H.  P.  Loomis,  who, 

byterian  and  New  York  Hospita  . , y Society,  stated  that 

in  a carefully  collated  repor  e hospitals  has  been  reduced 

the  mortality  in  the  pri^ipal  New  P gtockton,  W.  Hanna 

50  per  cent. ; by  Osier,  Tyson,  French 

Thomson,  and  others  m this  cou  Lblished  by  these  authori- 

clinicians.  The  correctness  o Hare^  of  ISIelbourne,  Australia, 

ties  is  borne  out  by  those  of  ^^^3  cases  treated  m 

who  reported  a Pihod  ^ These  are  the  only  large  statistics 

accordance  with  the  Brand  method.  ^ 

from  civil  hospitals,  and  p.'y^PPm^™^  (7.75  per  cent.),  and  Bo"- 

Tvson  (7.26  per  71^  „Td  deplor..dd^  fact  that  Enghal' 

;i:;  ■c^ian?sTin''oppoae  cold  ^friction  bath,  despite  its  having  on,- 
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nated  with  Wriglit  and  Currie,  and  the  recent  convincing  evidence  of 
Australian  physicians  (Murtra  reported  173  cases  in  private  practice, 
with  a mortality  of  5.4  per  cent.). 

The  dread  of  shock  has  deterred  many  from  this  bath.  As  has 
been  often  stated,  this  is  a chimera,  for  the  proper  “shock”  acts  as 
a thermic  stimulant.  It  is  an  unpleasant  suprise  and  not  depressing 
when  cautiously  given.  Some  physicians  oppose  the  strict  Brand  bath 
because  it  is  heroic,  inconvenient,  and  expensive.  Does  any  one  hesi- 
tate to  adopt  much  more  heroic  procedures  (laparotomy,  amputation, 
etc.)  in  surgery  when  life  may  be  saved  by  them  ? Why  then  should  we 
deny  the  sick  typhoid-fever  patient  this  life-saving  measure  ? 

The  present  management  of  typhoid  fever  is  the  expectant  method, 
and  well  does  it  deserve  this  appellation,  for  the  doctor  is  in  constant 
expectation  of  delirium,  coma  vigil,  hypostatic  pneumonia,  heart 
failure,  hemorrhage,  perforation,  tympanites,  diarrhoea,  bed-sores,  etc. 
The  mortuary  statistics  justify  this  apprehension,  for  these  are  the  “com- 
plications” that  kill.  May  they  be  prevented  by  the  strict  cold  friction 
bath?  This  important  query  was  first  answered  in  the  affirmative  by 
Ernst  Brand.  By  his  convincing  rationale,  and  by  his  irrefutable  sta- 
tistics, amply  sustained  by  the  largest  statistics  of  others,  one  of  the 
writers  was  convinced  and  converted  from  a scoffer  at  “heroic  bathing” 
to  an  advocate  and  propagandist. 

The  procedure  in  all  cases  of  undiagnosed  fever  is  as  follows:  We 
advise  against  bathing  altogether  unless  it  can  be  done  systematically  and 
in  an  intelligent  manner.  When  a patient  presents  a rectal  tempera- 
ture of  103°  F.  or  over  without  diagnosis,  he  is  placed  upon  a small 
rocking  chair,  previously  covered  by  a blanket  and  sheet,  wrapped  in  the 
latter,  and  drawn  backward  into  the  bath-room.  Here  he  is  put  into  a 
previously  prepared  tub  of  water  at  90°  F.,  bathed  with  friction  for  ten 
minutes,  dried,  and  drawn  back  to  bed.  In  half  an  hour  his  rectal  tem- 
perature is  recorded.  Four  hours  after  the  bath,  if  his  rectal  tempera- 
ture is  still  103°  or  over,  he  is  again  bathed  with  friction  in  water  at  85°  F. 
This  bath  is  repeated  every  four  hours  unless  the  patient  is  sleeping 
normally;  each  bath  is  reduced  5 degrees  until  70°  F.  are  reached.  If 
one  of  these  baths  is  followed  by  a reduction  of  more  than  2 degrees  in  the 
recturn,  typhoid  fever  is  improbable.  The  smaller  the  temperature 
reduction,  the  more  probable  is  the  diagnosis  of  typhoid  fever.  This  is 
the  diagnostic  bath  devised  (by  Baruch)  fifteen  years  ago,  and  con- 
firmed in  reliability  by  frequent  observation.  This  tentative  method  of 
bathing  has  the  advantage,  too,  of  accustoming  both  patient  and  family 
to  the  treatment. 

The  diagnosis  having  been  established  in  this  or  other  manner,  the  sys- 
tematic cold  friction  bath  is  given,  the  best  type  of  which  is  that  devised 
by  Brand.  Now  the  tub  must  be  brought  to  the  bedside,  from  which  it 
1.S  separated  by  a screen.  In  cities  6-foot  tin  tubs  may  be  readily  pur- 
chased; in  smaller  towns  a discarded  bath-tub  may  be  obtained  from  a 
plumber.  If  this  is  impracticable,  the  bath-room  must  be  used.  The 
tub  is  placed  securely  upon  some  support  to  diminish  the  stooping 
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involved  during  friction,  d'he  tub  is  partly  lilled  before  being  placed 
in  situ,  aiul  then  filled  two-thirds  with  water  at  70°  F.,  either  with  buckets 
or  by  attaching  a rubber  tube  or  hose  to  the  nearest  lancet.  Reassuring 
the  patient,  he  is  undressed,  a light  naijkin  is  wraj)ped  around  the  sexual 
parts,  4 ounces  of  hot  coffee  are  administered,  the  lace  is  bathed  with 
ice-water,  and  then  he  is  lifted  into  the  tub.  The  sudden  impact  of  water 
upon  the  entire  cutaneous  area  produces  more  or  le.ss  alarm,  which  must 
be  counteracted  by  cpiiet  suasion.  Active  friction  dimini.shes  the  sense 
of  cold  and  so-called  shock.  As  the  bath  continues  complaints  of  cold- 
ness become  more  urgent,  but  the  patient  must  not  be  removed  unless 
there  be  prolonged  and  decided  shivering  or  chattering  of  teeth  or  facial 
cyanosis.  Every  part  of  the  body  should  be  rubbed  with  a large  sponge. 
Twice  during  the  bath  a basin  of  water  at  50°  F.  should  be  emptied  over 
the  head  and  shoulders.  The  bath  is  continued  for  fifteen  minutes 
unless  collapse  threatens.  The  pulse  is  not  reliable  as  an  indication  of 
collapse,  because  it  may  be  smaller  by  reason  of  constriction  of  the  radial 
artery;  if  it  has  diminished  in  frequency,  its  thready  character  may  be 
disregarded.  Premature  removal  from  the  bath  must  never  be  made 
on  the  patient’s  solicitation,  but  on  demand  of  the  patient’s  condition. 

\Yhen  the  bath  is  completed,  the  patient  is  lifted  upon  a previously 
prepared  sofa,  covered  with  a blanket  and  sheet,  or  upon  one-half  of  the 
bed  similarly  provided.  If  the  temperature  has  been  above  103.5  k., 
he  is  wrapped  in  the  .sheet  and  blanket,  and  allowed  to  dry;  this  is  an 
effective  antipyretic.  If  he  is  shivering,  he  nmst  be  dried  and  replaced 
in  bed.  Hot  bottles  and  artificial  stimulation  should  be  avoided  it 
possible,  but  used  if  necessary  to  facilitate  reaction.  A better  way  is 
to  avoid  excessive  chilling  by  shortening  the  duration  of  the  next  bath 
and  employ  more  friction  during  its  use.  The  bath  temperature  must 
never  be  raised  on  this  account;  it  is  a hydrotherapeutic  law 
more  brief  and  intense  the  application,  the  better  the  reaction,  provide 
it  is  not  beyond  the  patient’s  capacity.  Disregard  of  ^is  rule  has 
resulted  often  in  abandonment  of  the  cold  friction  bath.  Half  an  hour 
after  the  bath  the  rectal  temperature  is  recorded  and  the  patient  receives 
4 ounces  of  ice-water.  If  the  abdomen  is  warm,  a compress  consisting 
of  two  layers  of  coarse  old  linen  or  a small  towel  sufficiently  large  to 
coveTthe  abdomen  is  wrung  out  of  water  at  60°  F.  and  secured  with 
a thin  flannel  bandage  slightly  wider  than  the  compress.  This  is  renev^  ed 
every  hour  if  it  is  warm.  The  bath-water  need  nffi  be  renewed  oftener 
tha/once  after  four  baths  unless  it  be  soiled.  The  removal  is  done 
through  a faucet,  or,  in  the  absence  of  the  latter,  with  buckets  or  ly 
siphoLge.  The  temperature  for  the  next  bath  may  be  arrange  n- 
the  addition  of  ice-water,  not,  how^ever,  in  view  of  the  patient. 

This  is  the  ideal  Brand  bath  the  statistics  of 
ioritv  over  all  modifications.  The  latter  are  justifiable  onlj  alien  the 
exi  Jncies  of  the  case  demand  it;  i.  e.,  when  objections  to  it  are  msiipe 
rhrheca°nse  every  deviation  is  followed 

Tt  is  true  that  some  phvsicians  have  recently  lesoited  " i . i 

baths.  Whether  they  are  justified  or  not  their  statistics  wi  sure  } s i 
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In  the  mean  time  their  patients  will  suffer  and  die  if  tlie  numerous  obser- 
vations (pioted  are  correct.  Recently,  in  a visit  to  two  large  hospitals, 
the  physicians  asserted  that  they  could  get  along  with  less  severe  baths, 
but  in  one  instance  a patient  who  was  delirious  and  lying  in  his  feces 
was  receiving  a sponge-bath,  and  in  two  other  instances  patients  with 
muttering  delirium  and  serious  hyperpyrexia  M^ere  both  receiving 
baths  of  85°  F.  for  ten  minutes.  Such  incidents  are  never  observed 
when  the  strict  Brand  bath  is  practised,  because  the  latter  arouses  the 
reflexes,  and  keeps  the  nervous  system  from  fatally  slumbering.  With 
this  knowledge  carefully  before  one,  the  Brand  bath  may,  but  with  great 
reluctance,  be  modified  as  follows: 

1.  The  bath  may  be  made  of  the  same  temperature — 70°  F.,  of 
only  five  minutes’  duration,  and  repeated  every  three  hours  or  oftener  until 
the  patient’s  reaction  is  established.  Then  a few  minutes  are  added  to 
each  bath  until  fifteen  minutes  are  again  reached.  Gradual  reduction 
of  the  bath  temperature  is  not  approved,  nor  is  raising  the  bath  temper- 
ature. 

2.  If  this  cannot  be  done,  the  sheet  hath  may  be  given  every  three 
hours.  This  procedure,  carefully  given,  so  that  each  part  of  the  trunk 
is  successively  cooled  and  warmed  as  follows,  is  an  efficient  substitute. 

On  an  adjoining  bed  or  cot,  or  on  one  side  of  a double  bed,  a rubber 
sheet  or  other  protection  is  spread.  This  is  covered  by  a blanket;  a 
pillow  is  provided  also.  A small  tub  of  water  at  80°  F.,  and  a large 
pitcher  of  water  at  60°  F.  and  a sponge  are  made  ready.  A linen  sheet 
or  table-cloth  is  saturated  with  water  at  80°  F.,  partly  wrung  out,  and 
spread  upon  the  blanket,  a little  above  the  line  of  the  axillse.  The 
patient  is  placed  upon  the  sheet,  and  requested  to  raise  his  arms;  the  sheet 
is  quickly  drawn  across  his  chest  from  both  sides  and  pressed  between  his 
knees,  so  as  to  be  quite  snugly  adherent  to  the  skin.  The  lower  extremi- 
ties are  covered  over  the  wet  sheet  with  part  of  the  blanket,  while  the 
trunk  is  treated  as  follows:  From  the  pitcher  water  is  gently  poured 
upon  the  upper  half  of  one  side  of  the  chest;  this  part  is  thoroughly 
rubbed  by  rapid  passes  of  both  flat  hands  until  it  feels  warm ; water  is 
again  poured  upon  thi.s  part  and  again  rubbed  warm.  This  process 
is  repeated  until  the  skin  fails  to  warm  up.  Now  another  part  of  the 
chest  is  treated  in  like  manner,  and  the  whole  anterior  and  posterior 
aspects  of  the  trunk  are  thus  gone  over  rapidly,  avoiding  severe  chilling, 
borne  chilliness  is  expected,  but  this  soon  passes  off,  when  the  excess  of 
water  is  mopped  up  from  the  sides  of  the  body  and  the  patient  is  snugly 
wrapped  in  the  blanket.  If  necessary,  the  lower  extremities  or  the  entire 
body  may  be  rubbed  and  slapped  with  the  outstretched  hands  until 
chilliness  ceases  before  the  blanket  is  applied.  So  soon  as  the  patient 
feels  warm  and  comfortable,  the  blanket  may  be  loosened  or  removed. 
Many  patients  fall  asleep  in  the  pack;  they  should  remain  in  it  until  they 
awake;  otherwise  they  may  be  returned  to  bed  in  half  an  hour  after 
being  dried  and  dressed.  This  sheet  bath  may  be  repeated  every  three 
hours  if  the  rectal  temperature  and  pulse  demand  it.  This  is  tiie  best 
substitute  for  the  tub-bath. 
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3.  A ffvsions  with  water  at  70°  F.  may  also  be  substituted.  The  water 
is  sciueezed  from  a large  sponge,  and  at  each  application  is  reduced  unti 
00°  F are  reached.  The  patient  is  placed  on  a rubber  sheet  covered  v ith 
a cotton  one,  and  so  arranged  that  it  forms  a trough  leading  to  a recep- 
tacle at  the  foot  of  the  bed.  This  method  of  “ slushing,  if  accompanied 
by  friction  with  the  sponge  over  the  entire  body,  is  a valuable  substitute, 
because  it  affords  the  needed  awakening  of  the  centra  nervous  system. 

A statistical  record  of  this  practice  made  by  Cabot  at  the  Ma.ssachusetts 
General  Hospital  is  certainly  encouraging,  so  tar  as  comfort  to  the  patient 

is  conce  hydrotherapy  is  the  ablution  descrihed  on 

p.  228.  Meigs,  of  Philadelphia,  reports  excellent  results  from  the  rub- 
bing of  the  patient  every  two  hours  with  pieces  of  gauze  dipped  in  t 
tier  The  comparative  statements  of  these  procedures  are  generally 
vitiated  by  want  of  precision  in  describing  the  technique  of  the  procedures, 
Ih^teC^^^^^  oF  the  water,  duration  of  bath,  etc,  not  always  being 

Another  substitute  for  the  cold  friction  bath  is  the  hammock  bath 
described  on  p.  240.  Large  numbers  of  typhoid  fever  cases  have  een 
recorded  with  a mortality  not  far  above  that  quoted  as  resulting  r 
the  cold  bath  This  bath  is  more  agreeable  and  meets  with  less  opp  - 
ttn  T^  patient  is  placed  in  a tub  containing  water  -t  less  th^ 
88°  F and  kept  in  it  until  his  mouth  temperature  is  reduced  to  100  h . 
He  il’ihen  rTmoFFd  for  two  hours  and  returned  when  the  temperature 
reaches  102.5°  F.  This  course  may  be  continued  throughout  t e en  ire 

""^"tIic  hammock  bath  is  often  a useful  expedient,  when  the  Patient  is 

hood  of  100»  to  95°  F.  for  an  hour  or  P,,  ,,  eolder 

his  head,  the  temperature  tvdl  ™re^su  tha^ 

bath;  delirium  and  “whenever  his  rectal  tem- 

patient  should  again  be 

perature  registers  103  , o Vernal  service;  it  does  not 

In  desperate  cases  also  this  ^,3  deficiency  may  be  remedied 

refresh  the  central  nervous  system,  t>“‘ ,he  patient 

h^;"atrThT"^^ 

'’"TtTmpiature'olt^^  F.  has  been  reduced  to  101°  F.  by  such  a 
’’“‘s.  In  some  o^tieirow 
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practice  should  always  be  tried  when  objections  are  otherwise  insur- 
mountable. We  obtain  in  this  manner  a combination  of  thermic, 
chemic,  and  mechanical  excitation  of  the  peripheral  vessels  and  nerve- 
endings. 

The  efficiency  of  all  hydrotherapeutic  procedures  depends  upon  a 
thorough  understanding  of  their  technique  and  rationale.  This  is  not 
more  difficult  to  master  than  is  that  of  the  action  of  medicinal  agents, 
for  the  action  of  water  in  disease  is  entirely  derived  from  the  physiological 
action  of  cold  and  heat,  as  stated  in  the  first  page  of  this  article.  It  is 
only  necessary  to  bear  this  rationale  in  mind  in  order  to  attain  the  skill 
and  judgment  demanded  for  modification  and  adaptation  of  water 
procedures  to  the  varying  phases  of  disease.  For  many  years  it  has  been 
the  aim  of  one  of  us  to  divest  physicans  of  the  idea  that  there  is  anything 
occult  in  hydrotherapy,  as  well  as  to  wean  them  from  an  irrational  or 
haphazard  application  of  water. 

The  immersion  of  a fever  patient  in  water  at  70°  F.  arouses  all  the 
physiological  activities  of  the  organism  for  meeting  this  temperature 
invasion.  There  is  a gasp  and  staccato  breathing,  due  to  the  “surprise,” 
which  is  not  to  be  confounded  with  the  misleading  word  shock.  The 
sensory  terminals  are  stimulated  by  the  thermic  excitation,  if  it  be  not 
excessive,  when  it  must  become  depressing  according  to  physiological 
law.  As  is  familiar  even  to  the  tyro  in  medicine,  this  stimulus  is  con- 
veyed to  the  central  nervous  system,  producing  refreshment  and  relief 
of  the  greater  or  less  depreciation  incident  to  the  attack  from  toxins. 
When  the  manifestations  of  typhoid  fever  are  analyzed  it  is  found  that 
headache,  adynamia,  general  apathy  are  but  the  forerunners  of  the 
more  intense  delirium,  subsultus,  etc.,  of  later  stages  or  of  more  severe 
The  effect  of  this  cold  friction  bath  is  positive  in  the  majority 
of  cases.  The  brightened  countenance  testifies  to  the  refreshment  as 
does  the  changed  aspect  of  the  entire  case.  The  cold  bath  maintains 
this  refreshment  if  begun  in  the  first  week,  and,  by  reason  of  repetitions, 
does  not  permit  the  nervous  system  to  relapse  into  apathy;  it  thus 
maintains  the  integrity  of  the  latter  as  far  as  possible,  under  the  deterior- 
ating influences.  In  short,  it  is  prophylactic,  it  prevents  the  deepening 
of  apathy  into  coma  or  muttering  delirium  with  all  the  depreciating 
effects  upon  the  organs  which  depend  upon  it  for  force.  Let  this  point 
be  constantly  held  in  view,  for  the  early  and  continued  application 
of  cold  as  a thermic  stimulant  is  as  important  here  as  it  and  other 
irritants  are  in  opium-poisoning.  The  Brand  bath  affords  the  most 
intense  action,  the  sheet  bath  an  equally  intense,  but  less  enduring  effect 
upon  the  sensorium,  and  the  ablution  or  affusion  a still  milder  stimu- 
ation.  Here  is  ample  opportunity  for,  grading  or  dosage,  and  it  is 
urged  that  the  reader  depend  upon  his  own  judgment  just  as  soon  as  he 
nas  had  some  experience  with  the  treatment  here  laid  down. 

Another  effect  of  the  cold  immersion  is  upon  the  immense  vascular 
area  of  the  skin,  and  the  resultant  powerful  action  upon  the  heart  and 
vasomotor  system.  For  several  years  one  of  us  (Baruch)  has  taught 
that  the  cold  bath  produced  contraction  of  the  cutaneous  vessels,  driving 
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tlie  blood  from  the  surface,  and  upon  withdrawal  of  tlie  cold,  the  cutan- 
eous vessels,  dilated,  i)roduciuf?  a tonic  hyperemia.  This  rationale,  first 
suK^ested  by  Winternit/.,  the  father  of  modern  hydrotheraj^y,  was  contro- 
verkxl  by  Mathes,  of  Jena,  now  in  Koeln,  who  held  correctly  that  when 
the  musc-ular  walls  of  a vessel  are  stretched  beyond  their  normal  calibre, 
they  are  in  an  atonic  condition,  and  that,  therefore,  the  reaction  alter 
cold  procedures  could  not  be  tonic.  An  investigation  of  this  apparent 
contradiction  between  the  clinically  correct  view  of  Vi  internitz  and  the 
physiologically  correct  view  of  Mathes,  revealed  that  both  bashed  then- 
deductions  on  the  false  premise  that  the  cutaneous  vessels  wdnch  are 
contracted  by  a cold  bath  are  provided  with  contractile  muscular  waits 
The  fact  is  that  by  far  the  larger  vascular  area  in  the  skin  consists  of 
capillaries,  that  these  are  mere  endothelial  tufies  fi  ling  the  papillary 
spaces  in  enormous  tortuous  reduplication,  and  that  the  arterioles  -ft  hich 
are  located  in  the  subcutaneous  tissue  lie  probably  out  of  reach  of  any 

but  the  most  intense  cold  procedures.  , r.,  • , 

The  skin  is  supplied  with  unstripped  muscular  fibres  interwove 

with  white  and  yellow  elastic  tissue,  varying  in  quantity  between  the 
superabundance  ‘in  the  scrotum  and  entire  absence  in  the  palmar  an 
phntar  surfaces.  This  anatomical  peculiarity  of  the  endcjws  it 

with  a function  hitherto  not  recognized,  as  will  presently  ke  shown. 
These  muscular  fibres,  called  by  Unna  the  oblique  tensors  of  the  skin 
contract  diagonally  through  the  thickness  of  the  skin  in  the 
L the  erectores  pilorum,  which  also  are  intimately  involved  m the  blood 
Tnd  Ivmph  movement.  Thomsa  having  confirmed  this  view,  w^e  feel 
iustified  m assuming  that  the  cutaneous  muscle-fibres  replace  the  mus- 
lular  coat  which  is  absent  in  *<=  P»P;|’“y 

Stringed  under  cold  they  press  the  blood  out  of  the  latter  hen  tiiese 
muscle-fibres  give  way  under  the  inpour  of  warm  blood,  after 
7 he  cold  w'ater,  the  papillary  vessels  fill  on  y to  the  extent  which  the 
Isticity  of  the  skin  adi^its.  They  cannot  be  overstretched  ike  the 
arteria/coats  nor  are  the  latter  capable  of  complete  distention  by 
reason  of  the  firm  obstacle  presented  by  the 

tissues-  thus  is  prevented  atonic  hyperemia,  ^hey  also  probably  com 

Sst”  andt,;«er\tod\llheiterioc  peripheral  vessels  also.  .lu,s 

improving  the  blood  snpply  of  “11  ,,,etion  may  be 

The  pddy  “ppea™ce  ^ km 

Sshel  i:;  mSrywhoVL.  on*  ‘Hei.rmnsf.ylm 

Tskid  Thus  ‘4  Then  c’oniessed  tissues  are 
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procedures  as  highly  probable.  At  any  rate,  the  clinical  i-esult  is  an  in- 
crease of  the  volume  and  cell  capacity  of  the  blood  circulation  in  the  skin, 
as  has  been  ascertained  by  Breitenstein,  Thayer,  Baruch,  and  others. 
The  combined  enhancement  of  the  functions  of  the  central  nervous  sys- 
tem and  of  the  heart  inures  to  the  benefit  of  the  poisoned  organism. 
'Bhe  resultant  stimulus  to  organic  activity  differs  vastly  from  that  in- 
duced by  alcohol,  digitalis,  or  strychnine.  Alcohol  especially  dilates  the 
peripheral  vessels,  vvliich  are  already  in  a semiparetic  condition.  It  may 
drive  the  heart  to  increased  exertion  without  furnishing  vasomotor 
force,  and  may  be  likened  to  the  spur  which  urges  a jaded  horse  to  in- 
creased effort  only  to  drop  exhausted.  The  cold  friction  bath,  on  the 
contrary,  is  a physiologic  stimulus.  It  may  be  aptly  compared,  as  Hare 
has  so  well  said,  to  sanding  a slippery  track  for  a locomotive  wdiose 
wdieels  are  revolving  in  vain,  though  ample  power  is  supplied  by  the 
boiler. 

Here,  again,  w^e  would  emphasize  the  fact  that  every  organ  feels  the 
impetus  of  improved  circulation.  The  sum  total  is  as  follows: 

1.  The  entire  nervous  system  is  kept  alert,  preventing  failure  at  the 
centres  of  vitality.  A case  under  cold  friction  baths  does  not  often  die 
from  exhaustion. 

2.  The  heart  is  kept  from  the  beginning  in  as  nearly  normal  action 
as  is  possible  under  the  toxemia.  Heart  failure  is  prevented.  We  do 
not  wait  as  in  the  expectant  plan  until  it  occurs,  and  then  “ call  upon 
Hercules.” 

^ 3.  The  renal  function  is  maintained,  the  quantity  and  toxicity  of  the 
urine  are  increased,  as  proved  by  actual  analysis,  and  the  quantity  is 
frequently  doubled.  Tyson  and  others  have  shown  the  marked  dimi- 
nution of  albumin  in  the  urine.  Nephritis  is  prevented. 

4.  The  improved  circulation  is  felt  in  Beyer’s  patches.  Sloughing 
and  consequent  hemorrhage  and  perforation  are  to  a great  extent  pre- 
vented, as  is  evident  from  the  reliable  comparative  statistics  of  H^e, 
of  Melbouine,  Vogl,  of  Munich,  and  others.  Thus  another  cause  of  death 
is  eliminated. 

5. ^  The  improved  respiratory  action  and  bettered  pulmonary  cir- 

culation prevent  death  from  hypostatic  pneumonia,  proved  by  Vocl 
Brand,  and  others.  ^ ’ 

6.  The  soft^  tongue  and  mouth  under  this  treatment  indicate  im- 
proved circulation  in  the  gastro-intestinal  canal,  resulting  in  appetite 
and  digestion  being  furthered  and  nutrition  maintained.  Vof^l  has 
proved  this  by  weighing  his  soldier  patients. 

7.  Sloughing  bed-sores  are  almost  unknowm,  as  are  involuntary 
movements  or  urination. 

8.  Hypei  pyrexia,  which  cripples  the  entire  organism,  is  prevented, 
le  temperature  is  held  in  check  by  small  but  steady  reductions  of  the 

f ai  y aveiage.  All  these  facts  are  cited  to  emphasize  the  prophylactic 
ac  ion  o t e cold  friction  bath  and  the  fact  that  it  is  not  a symptomatic 
(expectant)  method. 

Relapses  have  been  regarded  as  more  frequent  after  this  treatment. 

yoL.  I. — 17 
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This  is  easily  explained  by  the  fact  that  there  are  a great  many 
patients  prevented  from  dying,  and  that  among  these  a certain  propor- 
The hrst  bath  should  be  given  in  the  presence  of  the  physician, 
because  it  is  not  safe  to  trust  any  nurse,  without  special  instruction,  to 
overcome  the  objections  of  the  patient  and  to  follow  the  technique 

The  diet  should  consist  of  4 to  G ounces  of  milk  or  farinaceous  broth, 
given  alternately,  every  two  hours.  In  the  intervening  hour  4 to  G 
minces  of  ice-water  are  given,  and  it  should  be  insisted  upon  that  the 
nurse  record  the  quantity  taken  and  retained.  V^  hen  the  patient  objects 

to  the  ice-water,  it  is  given  in  smaller  quantities,  with  the  additio 

drops  of  dilute  hydrochloric  acid.  1 he  diuretic  action  of  this  sh  c 
to  the  nerves  and  vessels  of  the  pharynx  and  stomach  is  important. 

Other  hydriatric  procedures  have  been  found  worthless  or  out  o 
proportion  to  the  effects.  The  cold  pack,  consisting  of  a cold  wet  slice 
Lapped  around  the  patient,  is  a refrigerating  procedure,  but  lacks 
the  Simulating  effect  of  active  friction,  and  is  not  to  be  recommended. 

wifh  ice-water  may  be  cooling,  but  without  accompanj^ 
Motion  the  best  effect  is  missed.  The  procedures  mentioned  in  thrs 
article  represent  the  best  features  of  hydrotherapy  as  applied  in  yp  91 
fever  and  will  be  found  to  suffice  for  all  contingencies.^  u 

The  Exanthemata.— In  the  management  of  eruptive  fevers,  hy  - 
therapy  plays  an  important  part.  The  mild  types  require  only  internal 
use  oSsmall  quantities  of  ice-water,  regularly  administered  for  diure 

“Vnlhfprodfm^t  measles  and  scarlatina  there  occurs  at  times  a 
sudden  ovemhelming  ot  the  organism,  which  manifests  itself  by  imper 
^t  eru^ton!  cyanosl,  and  mmked  nervous  symptoms.  In  these  ca,.s 

11- “ in  olr  Jd^  f K 

action* ofwa™  water,  is  of  striUng  value.  It  arouses  cen^^ 
Sdnrt-  iXrelThtL^  d‘‘‘b“  Sd  2-  eruptionV. 

toSbe  enSLaged  by  friction  in  the  bath  and  wrapping  in  blankets 

“%tn“Z':t"tion  is  established,  the  — 

,03°  F.,  the  Pnii^iifn^^ighTrteVtn^  submersion 

rsrr;— Such  a^tl,  repeamd  -hY  ^ 

press  at  G0°  F.,  repeated  whenever  it  bv  baths 

salt-free  diet  and  careful  hygienic  management  aie  . .1 
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Pneumonia. — The  similarity  between  pneumonia  and  typhoid  fever, 
both  being  infectious  diseases,  and  running  a definite  course,  would 
indicate  a similarity  of  management,  modified  by  the  difference  in  the 
effects  of  the  micro-organisms  involved.  In  the  pneumonia  (croupous) 
of  adults,  in  whom  more  or  less  pleurisy  is  often  present,  the  full  bath 
has  been  abandoned  because  disturbance  of  the  patient  aggravates  his 
distress,  and  milder  procedures  suffice  to  meet  the  indications.  In  the 
pneumonia  of  children  (bronchopneumonia)  the  ten-minute  graduated 
tub  bath  from  95°  to  85°  F.,  repeated  every  four  hours,  followed  by  the 
wet  compress,  is  useful  for  sustaining  the  organism  in  the  struggle. 

In  the  management  of  adult  pneumonia  of  all  types  the  patient  should 
be  isolated  in  a room  from  which  one  or  more  windows  have  been 
removed,  but  not  the  blinds,  thus  providing  for  ample  ventilation,  which 
cannot  be  interfered  with  by  officious  friends  or  aerophobic  nurses.  If 
the  room  is  very  cold  the  patient’s  head  is  covered  with  a night-cap,  and 
the  nurses  are  instructed  to  wear  sufficient  clothes.  A dose  of  calomel 
(grs.  7^)  is  administered  dry,  and  washed  down  after  thoroughly  rinsing 
the  mouth,  in  order  to  destroy  the  pneumococci  in  the  mouth,  their 
favorite  habitat.  A concentrated  solution  of  chlorate  of  potassium  is 
used  every  hour  to  keep  the  mouth  clean;  4 ounces  of  ice-water  are 
administered  regularly  every  two  hours,  alternating  with  4 ounces  of 
hot  milk,  into  which  cold  seltzer  water  has  been  driven  from  a siphon. 
Active  feeding  is  not  necessary,  because  the  disease  usually  attacks 
the  patient  in  the  midst  of  health  and  lasts  a comparatively  short  time; 
furthermore,  undigested  food  may  increase  the  intestinal  distention, 
which  appears  to  be  a frequent  result  of  pneumococcus  infection. 

The  chief  hydrotherapeutic  measure  is  the  chest  compress.  Two 
compresses  of  three  layers  each  of  linen  are  cut  in  the  shape  of  a vest 
(see  p.  237),  so  as  to  facilitate  the  wrapping  of  the  entire  thorax.  The 
compress  is  wrung  out  of  water  at  60°  F.  and  snugly  applied.  A flan- 
nel cover  of  the  same  shape,  but  J inch  larger,  is  pinned  over  the  com- 
press to  hold  it  in  position.  The  compress  requires  removal  everv 
lour  if  it  has  become  warm.  For  renewal,  g,  fresh  compress  should  be 
ready,  in  water  at  60°  F.,  before  removing  the  first.  If  temperature 
reduction  is  specially  indicated,  a larger  quantity  of  water  may  remain 
in  the  compress;  if  there  be  stupor,  colder  water  may  be  used.  The 
ettect  on  the  cardiac,  respiratory,  and  eliminative  functions  from  this 
simple  procedure  is  strikingly  satisfactory.  Stimulants  are  rarely  needed, 
except  m alcoholics. 

Sunstroke.  In  this  disease  cold  water  is  used  more  or  less  by  every 
physician,  although  it  is  generally  applied  in  a faulty  manner.  A 
ong  time  elapsed  ere  the  antithermic  bath  in  typhoid  fever  was  aban- 
doned, indeed,  it  is  still  found  in  some  hospitals.  Austin  Flint,  the  elder, 
bandoned  It  111  the  Bellevue  Hospital  because  it  was  fatal.  Ball 
resumed  it  in  the  better  cold-friction  bath  as  a nerve  and  heart  stimulat- 
mj  jocedure  with  marked  advantage.  The  constant  agitation  of  this 

S 1 ^ favorable  change,  and  it  is  hoped  that  a 

similar  change  from  the  antithermic  management  of  sunstroke  to  the 
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York  in  1896  048  cases  died  in  one  week.  i here  were  sem  tu  ue 

loiK  in  10.7U,  vj-tu  wpi-p  treated  diflerently  at  the 

vZt1>ospittraud  H profitable  tor  future  gui.lanee  to  study  ^ 

““TrScTcollected  by  Alexander  Laurbert  were  as  follows: 

HoS^lt 

s^r;  ai’  ^ f " ^StaTte— 

tered  103°  F.,  at  the  Flower  Hospital,  gave  a mortality  of  11.5  p 

“"‘Affusions  with  ice-water  over  head  and  shoulders,  followed  by 
wra“n  warm  blankets  (O’Dwyer)  ‘ill  tjpera  tim  103  F., 

at  the  St.  Vincent  Hospital,  gave  a ™rtal.  y o^6  por  “ , 

Ice-packs,  recommended  in  O^er  s 
38  per  cent.,  and,  are,  theiefore,  , method  of  capping  the 

We  wmuld  urge  the  adoption  of  O Dwyel  s and  dashing 

patient  in  a cotton  sheet  and  p aci  g several  feet  upon  his  body, 

dipperfuls  of  cold  water  fr°m  ® “ ,pj^j  ; practically  the  sheet 

until  ‘1«  rectal  temperature  fal  s to  0^  i ^ 

:kE  p-» " 

It  should  be  abandoned.  ^ ^ ^3  (Baruch) 

Phthisis  Pulmonalis.-Despite  the  act  that^^ 

called  attention  to  the  ^ ^ome  in  1892,  and  the  publication 

therapy  in  the  cases  at  ^on of  nutrition 
long  ago  by  Brehmer  and  Dettweiler,  the  mipr  i^^-dHatric 

from  hydrotherapy,  witers  m ^ e improvement  of  the 

procedures  with  -ditonce  or  conto^^^^^^ 
nutrition  and  general  vigor  J g^ale  b^ 

tuberculosis  has  been  confii  me  sanatoria  directors  would  do 

Pest  Sanatorium,  and  other  . controls  an  enormous  materia  . 

well  to  heed  the  warning  of  ^^'tPy,  ^jifficuU 

“The  sanatoria  for  tuberculosi  institute,  conducted  by 

demands  until  they  possess  a w ell  airai  g ^^,,,ovascular  training, 

properly  instructed  attendants.  and  wet  pack, 

beginning  wnth  the  ablutions,  ^ ’^3  (rratifving  results, 

gradually  made  oHower  temperatuie  aff^^d  irrationallv 

^ Neurasthenia.-In  no  disease  ' pnbli.shed  reports  of 

,„au  in  neurasthenia  It  we  „ ,,  specially 

lectures  and  papers  by  otherwise  wei 
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unfortunate  that  pliysicians  do  not  investigate  the  action  of  the  various 
“tonic”  procedures,  whicli  improve  the  nutrition  of  the  cortical  centres 
and  contribute  to  more  speedy  recovery.  It  has  long  been  the  custom 
to  regard  neurasthenics  as  beyond  the  pale  of  the  general  practitioner. 
There  is  no  greater  fallacy.  While  the  neurologist  may  be  useful  in 
establishing  a diagnosis,  specialists  are  no  more  competent  to  treat 
these  cases  than  the  well-informed  general  practitioner,  who  has  learned 
to  doubt  the  value  of  drug  tonics  for  the  nervous  system,  and  has 
no  confidence  in  the  nerve  specifics  vaunted  in  our  journal  advertise- 
ments. Dallying  with  these  so-called  nerve  tonics  causes  loss  of  time 
and  opportunity,  and  renders  the  sick  and  their  friends  impatient. 

For  the  more  precise  adaptation  of  water  treatment  to  the  individual 
case  we  have  divided  neurasthenics  into  the  erethetic  type,  the  depressed 
type,  and  the  intermediate  type.  In  the  first  class  belong  the  excitable 
individuals,  mostly  women  bordering  on  hysteria,  school  girls,  society 
maidens,  social  climbers,  love-sick  women,  and  pets,  male  and  female, 
who  have  been  spoiled  or  thwarted,  and  who  are  the  bane  of  family  and 
friends  by  reason  of  their  exactions,  domineering  trend,  and  impatience 
of  restraint.  The  physician’s  tact  plays  an  important  role.  Many  of  this 
type  do  not  improve  under  the  customary  environment,  and  are  benefited 
by  removal  from  home.  A rest  cure  is  useful,  but  this  treatment  is  not 
successful  if  given  at  the  patient’s  own  residence,  where  segregation  is 
rarely  strict.  Many  of  this  type  are  well  nourished  and  even  plethoric; 
these  are  the  most  difficult  to  treat.  They  are  best  managed  by  sedative 
hydrotherapy  added  to  moral  and  physical  hygiene.  Hammock  baths 
at  100°  F.,^  of  half  an  hour’s  duration  night  and  morning,  present  a 
niethod  which  is  tonic.  The  morning  bath  should  be  followed  by  fric- 
tion with  a towel  and  the  temperature  of  the  water  gradually  lowered  2 
degrees  daily,  until  70°  F.  is  reached.  The  patient  must  go  out  for  a 
walk  immediately  after  the  morning  treatment.  All  douches  or  severely 
cold  procedures  must  be  avoided. 

The  depressed  type  of  neurasthenia  also  demands  careful  attention  as 
to  the  environment.  While  the  other  type  requires  diversion  more  than 
amusement,  the  latter  is  better  adapted  to  the  depressed  type.  Physical 
exercise,  graded  to  the  capacity,  not  the  wishes,  of  the  patient,  is  of  great 
value.  Gardening,  walking,  driving,  or  riding  are  more  useful  than 
dumb-bells  or  calisthenics  or  any  indoor  exercise.  The  chief  point  is 

^ systematic  method,  at  stated  hours,  and  in 
definite  amounts.  The  patient’s  interest  and  obedience  will  be  in  pro- 
portion to  the  doctor’s  earnestness. 

The  hydrotherapeutic  procedures  should  be  a gradual  but  persistent 
neurovascular  training,”  beginning  with  a morning  ablution  at  85°  F., 
and  red^ucmg  the  temperature  one  or  more  degrees  each  day.  More 
water  should  be  left  in  the  washcloth  each  day,  until  ablution  with  the 
CO  c est  water  of  the  entire  trunk  is  followed  by  reaction,  i.  e.,  absence  of 
cmiliness  The  next  procedure  is  the  affusion,  described  on  p.  230 
ollowed  by  the  drip  sheet,  which  is  described  on  p.  232,  and  applied 
wi  1 Avater  at  the  lowest  obtainable  temperature.  If  these  procedures 


262 


hydrotherapy 


Civen  skilfully  at  kome  are  insuHioieul,  the  patient  would  be  benefited 
bv  daily  douches  in  an  institution,  if  possible  under  Ins  physicians 
direction.  It  the  patient  has  had  neurovascular  training  at  home  he 
will  bear  at  once  a tan  douche  at  80»  h'.  tor  one  minute  over  the  entire 
body  tollowed  by  a jet  douche  over  the  back  at  70“  F.  tor  hal  a minute 
then  rubbed  dry  and  sent  into  the  open  air.  1 he  water  may  be  reduced 
dadv  o.ror  more  degrees  until  the  lowest  temperature  is  reached 
The  effect  is  enhanced  by  a pressure  of  20  pounds,  increased  once  each 
week  mitil  3^0^  pouL  Le  reached.  The  aim  should  be  to  arouse 
the  nerve  centres  from  their  depression  and  to  improve  nutrition.  n 
Philadelphia,  New  York,  Chicago,  Baltimore, 
there  are  institutions  in  which  a prescription  ordered  as 

may  be  filled  with  the  same  precision  as  drugs  are  prepared  by  a P 

carv  This  method  was  introduced  to  enable  the  family  P^i^cian  to  retain 
W mtie^t  un^ his  own  control.  It  will  not  be  found  difhcult  to  follow 
IreCfof  treato  here  laid  down,  if  a fair  amount  o attention  be 
aiven  to  the  subiect.  A resort  to  the  specialist,  or  worse  still,  a resort  to  a 
quack,  may  oftL  be  avoided  by  early  resort  to  hydrotherapy,  exerc  . , 

‘"“ThfiEmldiSr;^^^^  calls  for  both  the  above 

without  directions  for  the  mannei  o ^ cPniild  result  in  that  anemic 

A bath  which  produces  cutaneous  i sleep.  To  produce 

condition  of  the  cerebral  vesse  s w i , ^ ^ The  bed  should  be 

this  effect  attention  to  the  technique  demand 

warmed  by  hot  bottles,  to  remove  ^ arm 

perature  of  the  bath-room  should  not  be  less  ;ha^75  h .,  a 

Sreet  should  be  at  hand  for  minutes;  the 

more  than  102°  F.,  should  cover  e ^-arm  sheet,  and  goes 

Xe  risTpid?d^^^^^^^^^^  with  blankets,  and  left  alone. 
Perspiration  must  be  avoided  insomnia  is  the  wet  pack  at 

"■!  1-  “j  ch, 

pack  until  he  feels  comfortable.  evidences  of  intestinal  auto- 

^ In  many  cases  of  neurasthenia  there  are  evi^ 

intoxication,  indican  being  found  j ^ ^ ^ secundemartem,has 

irrigation  twice  or  three  times  a week,  f f 947.) 

been  found  a useful  procedure  be  effectively  admin- 

The  douche  is  the  only 

istered  at  the  home  of  the  patien  . i to  i inch  delivered  at  a 

the  nozzle  of  a hose,  having  an  prescribed  temperature.  For 

distance  of  12  feet  under  pressure,  at  a prescimec  h 
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Baruch  douche  table  at  Hydriatric  Institute, 
Paso  Robles,  California. 
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tlie  exact  dosing  of  water  a douche  apparatus  is  indispensable.  The 
usual  shower  or  spray  of  the  modern  bath-room  does  not  answer  the 
purpose,  because  temperature  duration  and  pressure  cannot  be  arranged 
with  precision.  For  this  purpose  a douche  table  and  douche  room,  which 
have  served  as  patterns  for  all  institutions  in  this  country,  has  been 
devised  by  one  of  us  (Baruch).  The  douche  room  should  have  an  asphalt 
sunken  floor  with  a descent  toward  the  sewer  inlet.  A corner  (northeast 
if  possible)  of  a room  in  a well-lighted  basement  or,  better,  on  the  first 
floor,  securing  15  feet  square  or  thereabouts,  suflHces.  The  asphalt 
is  covered  by  a wooden  slatted  floor,  in  sections  of  4 by  6 feet,  to  permit 
the  water  to  flow  off  readily.  The  walls  are  protected  by  marble  or 
slate  blocks  1 inch  thick,  8 feet  high,  and  4 feet  or  less  wide. 

A circular  or  needle  douche  with  an  overhead  shower  is  placed 
securely  in  one  corner,  and  connected  by  pipes  with  the  douche  table  at 
the  opposite  end  of  the  room,  about  12  feet  from  the  back  of  the  former 
to  the  back  of  the  latter. 

The  douche  table,  devised  about  fifteen  years  ago,  consists  of  a 
series  of  conduits  so  arranged  that  they  are  connected  with  the  cold  and 
hot  water  supply  of  the  building.  One  precaution  must  be  observed, 
viz.,  to  connect  the  douche  table  directly  with  the  main  supply  of  the 
building,  in  order  that  the  pressure  and  temperature  may  not  be  dimin- 
ished at  any  time.  Especially  for  the  hot  water  there  should  be  a 
separate  heater  (steam  coils  in  a boiler)  to  make  it  independent  of 
possible  interference.  Plumbers  usually  offer  objections  to  this  plan, 
but  the  supply  need  not  be  large.  The  diagram  shows  the  arrange- 
ment of  the  hose  for  the  jet  douche  described  above,  and  the  fan  douche 
which  is  a stream  scattered  horizontally  by  placing  the  index-finger  over 
the  opening.  There  is  a separate  faucet  for  the  rain  (shower)  douche, 
steam  douche,  and  for  the  perineal  douche.  The  water  flowing  over 
a thermometer  bulb  indicates  its  temperature,  and  its  passage  over  a pres- 
sure gauge  indicates  the  force  with  which  it  is  delivered,  while  a small 
“second  clock”  indicates  the  duration,  all  of  which  may  be  instantly 
changed  according  to  the  physician’s  prescription.  (See  Plate  XVI.) 

There  is  also  a pipe  connecting  a hose  and  nozzle  to  the  steam  sup- 
ply. This  being  of  low  pressure,  it  may  be  used  safely  at  a distance  of 
about  2 feet.  Care  must  be  taken  that  all  water  escapes  from  the  nozzle 
before  the  steam  is  applied  to  the  skin,  in  order  to  insure  against  scalding. 

Therapeutics  of  the  Douche. — Neurasthenia  furnishes  the  majority 
of  cases.  Charcot’s  success  in  hysteria  and  melancholia  were  due  to 
spinal  cold  douches.  The  neuralgias,  rheumatism,  and  gout  are  dis- 
eases in  which  the  judicious  application  of  the  douche  has  produced 
favorable  results  after  failure  of  milder  procedures.  The  douche 
apparatus  is  not  adapted  to  hospitals  in  which  non-ambulant  cases 
predominate,  while  it  is  valuable  in  large  out-door  departments  and 
dispensaries.  There  appears  to  be  an  impression  among  advanced 
hospita,!  physicians  and  superintendents  that  a hydrotherapeutic  plant 
is  a ,nne  qua  non  of  a modern  hospital.  One  excellent  hospital  is 
known,  in  which  a costly  plant  is  now  used  chiefly  for  the  staff  and 
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employees  as  a substitute  for  the  Turkish  bath.  lu  two  other  hospital 
out-door  departments  the  masseur  and  masseuse  in  charge  furnish  the 
technique  according  to  their  more  or  less  crude  judgment.  Until  in- 
struction in  hydrotherapy  becomes  more  general  in  our  colleges  the  latter 
unfortunate  condition  must  continue,  d'he  physician  must  give  a precise 
prescription,  bor  the  average  general  ho.spital,  instruction  in  bedside 
hydrotherapy  is  most  urgently  needed.  T.he  house  staff  and  nurses 
should  be  instructed  in  the  action  and  technique  of  water  applications 
as  they  are  in  surgical  asepsis  and  bandaging,  and  every  student  should 
be  required  to  practice  each  procedure. 

Rheumatism  and  Gout. — These  diseases  are  grouped  together  because 
the  hydrotherapeutic  measures  indicated  are  similar  in  many  re.spects, 
and  baths  are  applied  in  all  the  resorts  for  these  diseases.^  While  much 
benefit  accrues  from  the  change  of  environment  and  strict  supervision 
of  the  patients’  mode  of  life  at  the  various  hot  springs,  it  is  probably  true 
that  the  mineral  ingredients  of  many  of  these  springs  are  overestimated. 
It  has  been  established  beyond  cavil  that  the  various  constituents 
described  in  the  analyses  of  these  springs  are  rarely  absorbed  through 
the  skin,  except,  perhaps,  COj,  and  possibly  sulphur  by  inhalation. 
It  would  seem,  therefore,  that  the  effect  of  these  baths  is  a purely  hydro- 
therapeutic  one,  viz.,  by  temperature,  duration,  and  pressure.  For  this 
reason  it  is  advised  that  physicians  study  the  action  of  hot  and  cold  baths, 
and  apply  them  at  home.  Excellent  results  may  be  obtained  in  this  way. 

In  subacute  articular  rheumatism,  and  in  certain  types  of  muscular 
pain,  the  hot-bath  pack  is  a most  useful  procedure.  It  ^ described  on 
p.  242;  its  technique  must  be  followed  with  precision.  Care  should  be 
taken  that  the  eliminative  action  be  not  sought  for  at  the  expense  of  the 
patient’s  strength  and  nutrition.  If  the  latter  appears  threatened,  e 
hot  treatment  should  be  varied  with  alternating  cold  tonic  procedures, 
affusions  and  ablutions.  In  cases  resisting  home  treatment,  methodic- 
:H;rpp1ied!Ae  alternating  douche  at  60»  and  125“  F„  the  hot  s eam 
for  ten  seconds,  and  the  cold  for  twenty,  the  procedure  lasting  one  or 
more  minutes,  is  very  effective  if  terminated  by  a 
body  of  85°  F.  for  half  a minute.  In  cases  of  sciatica  I have  had 
results  from  the  alternating  steam  and  cold  water  douches— w cote 

steam  obstinate  sciaticas  ^ 

satisfactory  results,  as  have  cases  of  myalgia  d nem^is.  No  “ 

been  obtained  in  advanced  cases  of  arthritis  deformans,  in  the  ea  } 
stage  of  which  only  is  there  hope  of  improving  general  nutnt.on  and 

*'™ATcaL  of  rheumatic  and  gouty  el'™eter  shoiild  b^ 
hydrotherapy  early,  without  w-asting  time  on  the  adveitised  specihcs. 
Medication  is  practically  use,les  except  as  palliative. 
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ELECTRO-THERAPEUTICS,  mCLUDING  HIGH- 
FREQUENCY  CURRENTS. 

By  GEORGE  E.  PRICE,  M.  D. 


Electricity  as  a therapeutic  measure  is  not  at  the  present  time 
looked  upon  with  great  favor  by  the  general  practitioner  of  medicine. 
That  this  attitude  is  due  for  the  most  part  to  the  adoption  and  abuse  of 
electricity  by  quacks  and  advertising  doctors  I think  there  can  be  little 
doubt.  On  the  other  hand,  many  conscientious  physicians  become  dis- 
appointed when  they  fail  to  achieve  the  brilliant  results  they  expect, 
either  from  having  formed  a too  optimistic  opinion  of  its  possibilities 
from  a perusal  of  the  literature  published  and  disseminated  by  many  of 
the  electrical  apparatus  makers,  or  from  an  insufficient  knowledge  of  its 
physiological  and  therapeutic  action,  together  with  the  dosage  and 
methods  of  application. 

With  the  courses  of  lectures  and  practical  demonstrations  on  the  sub- 
ject of  elec tro-therapeu tics  at  present  given  in  our  larger  medical  colleges 
there  should  result  a more  general  use  of  electricity  in  the  treatment  of 
disease.  As  the  student  approaches  the  subject  in  the  same  manner  as 
he  studies  the  therapeutic  action  of  drugs,  he  will  learn  that  the  effects 
of  electricity  are  limited,  as  are  the  effects  of  drugs;  like  them,  it  must  be 
given  in  definite  amounts  and  repeated  at  stated  intervals.  He  will 
learn,  moreover,  that  a single  current,  like  a single  drug,  can  produce  only 
the  physiological  action  peculiar  to  itself,  and  that  a static  machine  can- 
not meet  all  electrical  indications  any  more  than  calomel  can  take  upon 
itself  the  office  of  opium  or  digitalis. 

Although  electricity  was  discovered  twenty-five  hundred  years  ago 
and  mentioned  by  Pliny  as  a remedial  agent,  it  was  not  until  after  the  dis- 
coveries of  Galvani  and  Volta  in  1790  and  ISOO,  and  the  discovery  of 
induction  by  Faraday  in  1831,  that  electricity  began  to  be  established  on 
a scientific  basis  as  a therapeutic  measure  of  more  or  less  general  use. 

While  there  is  but  one  kind  of  electricity,  it  is  manifested  in  three 
chief  forms,  known  as  the  static,  galvanic,  and  faradic  currents.  The 

igh-frequency  and  sinusoidal  currents  are  but  further  modifications  of 
these  forms. 

Electricity  may  be  employed  as  a therapeutic  measure  in  any  of  its 
forms  or  modifications,  each  having  a definite  physiological  action  on  the 
issims  of  the  body.  Through  its  property  of  generating  light,  we  have 
e msen  light  and  the  Roentgen  rays,  while  its  property  of  generating 
leat  furnishes  us  with  the  useful  electro-cautery  and  the  thermophore. 

265 


m 


2()G  ELEGTRO-TIIERArEUTlCS  AND  HIGH-FREQUENCY  CURRENTS 

'V\\e  electric  bath  cubi  net  may  be  said  to  luive  resulted  from  the  generation 
of  both  heat  and  light,  and  in  vibratory  massage,  I*/ 

furnishing  the  motive  power.  As  a generator  of  ozone,  it  also  adds  to  its 

held  of  therapeutic  usefulness.  _ _ , , • ^ f 

S/,a/,ic,  frictional  or  Franklinic  electricity  electricity  at  rest  Im 
a state  of  tension,  tending  to  discharge  suddenly;  it  is  obtained  by  ic 
tion  between  dissimilar  substances,  one  of  which  becomes  positively,  and 

the  other  neo-atively,  charged  or  electrified.  _ _ 

Galvanic,  voltaic,  direct  or  continuous  electricity,  is  e^ectnat^^  n 
state  of  flow — uninterrupted,  constant,  and  unalteiing  . ’ 

nav  be  obtained  from  the  voltaic  cell,  or  from  the  electric-hght  circuit. 

yZ  jt,  interrupted  or  indirect  electricity  ie  v.bratory  or  alternating, 
and  obtained  from  the  galvanic  current  by  induction. 

‘ The  following  article  will  be  divided  into  two  general  parts,  the  first 
refei  iLv  briefly  to  the  more  essential  points  of  electro-physi^  and  con- 
sidering *rphVologieal  action  of  eleitrieity  also  electro-patho  pgy  and 
elttro  diagnosi  It  will  include  a brief  discussion  ^ 

VARIETIES  OF  ELECTRICITY. 

Pfllvanic  Electricity.— The  galvanic  current,  while  not  the  first  to 
be  “ed>  perhap^s  the  mo!t  useful  form  of  electricity  from  an 

electro-therapeutic  standpoint.  _ battery  of  wet  or  drv 

effective  but  less  conveniently  handled  wet  cells.  ne  curr  y 

be  obtained  from  the  public  mam.  j ^ 

A wet  cell  consists  of  a vessel  m winch  ,1^. 

metal  and  another  substance  spoken  of  as  elements,  and 

‘™'?he  elements  must  be  substances  capable  of  reacting  chemically 

and  in  a dissimilar  manner  to  the  action  ^ ^’^^itbig  the  ele- 

The  electrolyte  must  be  capable  f.  ^fj^f^^.trici^  is  generated. 

ments  by  cliemical  * ■J'J,^'Tce  zinc  and  carbon  in  a solution  of 

These  conditions  are  fulfilled  it  we  pia  ^ means  of  a 

dilute  sulphuric  acid  and  connect  ge."^  electromotive 

wire.  The  action  o the  actd  to  the  carbon  and 

force  which  passes  throug  i re  q ^ direction  of  the 

from  the  carbon  along  the  w.re  back  to  „egative 

flow  of  an  electric  current  is  always  fi  om  the  posim 

or  from  the  higher  to  the  lower  will  become 

When  two  dissimilar  metals  are  , rj,j  j difterence  varies 

positively  and  the  other  negahvely  * f is  brought  in 

with  different  metals,  being  ’:r u.p^.ontactw^erebetw-eeiizincani 


VARIETIES  OF  CELLS 


267 


is  what  is  known  as  “ dift’erence  of  potential,”  and  as  the  electropositive 
state  is  stronger  or  higher  than  the  electronegative  state,  we  have  the 
flow  of  the  current  in  the  direction  of  the  least  resistance,  or,  as  already 
stated,  from  the  positive  to  the  negative. 

The  projecting  ends  of  the  elements  above  the  surface  of  the  liquid  in 
the  cells  are  spoken  of  as  the  “ poles  ” or  “ electrodes,”  and  have  attached 
to  them  the  conducting  cords. 

Varieties  of  Cells. — There  are  many  kinds  of  cells,  in  which  a great 
variety  of  elements  and  electrolytes  are  used.  Among  the  most  practical 
forms  are  the  Smee,  the  bichromate,  the  LeClanche,  the  silver  chloride, 
the  Daniell,  the  Fleming,  and  the  Grove. 

The  Smee  cell  is  composed  of  a plate  of  platinized  silver  placed  be- 
tween two  plates  of  amalgamated  zinc,  with  a dilute  solution  (1  to  10), 
of  sulphuric  acid.  When  this  cell  is  not  being  used,  the  zinc  should  be 
withdrawn  from  the  solution,  otherwise  it  would  be  slowly  eaten  away  by 
the  action  of  the  acid.  The  electromotive  force  of  this  cell  has  been  esti- 
mated at  from  0.65  to  1 volt. 


Fig.  41. 


Smee  cell:  A,  exciting  fluid;  S,  silver 
plate,  platinized;  Z Z,  zincs. 


Fig.  42. 


B 


Grenet  cell:  L,  liquid;  C, 
carbon;  Z,  zinc. 


The  Grenet  or  bichromate  cell  consists  of  a plate  of  zinc  (positive 
element)  between  two  plates  of  carbon  (negative  element),  acted  upon  by 
a solution  of  bichromate  of  potash  and  sulphuric  acid  (electrolyte). 
Chromic  acid  may  be  used  in  place  of  bichromate  of  potash  in  making 
the  electrolyte.  This  is  an  excellent  cell,  largely  used,  having  an  electro- 
motive force  of  from  1.95  to  2 volts. 

The  LeClanche  cell  has  as  its  positive  element  a small  rod  of  amal- 
gamated zinc  and  as  its  negative  element  a plate  of  carbon.  The 
electrolyte  is  a strong  solution  of  sal  ammoniac.  The  carbon  plate  is 
surrounded  by  a mass  of  coarsely  powdered  carbon  and  oxide  of  man- 
ganese, enclosed  in  a porous  cell.  This  cell  is  placed  in  a glass  jar 
one-third  full  of  sal  ammoniac  in  which  the  zinc  rod  is  immersed. 
The  electromotive  force  of  the  LeClanche  cell  is  from  1 .40  to  1 .45 
volts. 

The  chloride  of  silver  cell  has  an  ammonium  chloride  (sal  ammoniac) 
solution  as  an  electrolyte,  with  zinc  as  the  positive  element  and  silver 
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as  the  negative  element.  The  silver  eleetrode  is  ))roteeted  from  coming 
in  contact  with  the  zinc  by  being  enclosed  in  a i)araflin  paper.  The 
enclosing  jar  is  comparatively  small  in  size,  hermetically  scaled  by  paraf- 
fine wax  or  by  an  ebonite  lid  and  rubber  washer. 

This  cell  does  not  deteriorate  rapidly  when  not  in  use,  owing  to  the 
fact  that  a coating  of  oxy(‘hloride  of  zinc  forms  about  the  zinc  and  thus 
increases  the  internal  resistance  of  the  cell.  The  electromotive  force  is 

from  0.9  to  1.7  volts.  . 

The  Daniell  cell  is  a double  fluid  cell . The  negative  element,  copper, 
is  enclosed  in  a porous  cell  filled  with  a saturated  solution  of  copper,  the 
whole  being  placed  in  a glass  jar  containing  the  positive  zinc  plate  im- 
mersed in  an  electrolyte  consisting  of  a dilute  solution  of  sulphuric  acid. 
The  electromotive  force  is  a little  over  1 volt  and  the  internal  resistance 

is  high. 

Fig.  44. 


Fig.  43. 


P 


Grove’s  cell:  S,  glass  cup;  Z,  zinc; 
N porous  earthenware  jar  filled  with 
nitric  acid  into  wMch  the  platinum  (P) 
of  next  cell  dips. 


Fleming  battery  cell. 


The  Grove  cell  consists  of  a cylinder  of  zinc  as  the  positive  plate, 
with  platinum  as  the  negative  element  enclosed  in  a porous  pot  parha  Y 
filled  with  strong  nitric  acid  and  a strong  solution  of  sulphuric  acid  as 
electrolyte.  Electromotive  force  about  2 volts.  _ 

The^Bunsen  cell  is  like  the  Grove  cell,  except  that  carbon  is  used 
place  of  the  platinum.  Both  are  double  fluid  cells.  . 

^ The  Fleming  cell  is  still  another  form  of  the  double  fluid  cell,  consist- 
ing of  a U-shaped  tube  with  a zinc  electrode  immersed  in  a zmc 
Lfution  In  one^  arm,  and  a copper  electrode  immersed  in  a sulphate  o 
copper  solution  in  the  other  arm.  Electromotive  force  is  a trifle  over 

^°^Dry  cells  so  called,  are  cells  in  which  the  electrolyte  is  held  in  a 
jelly  like  or  paste-like  mixture  made  by  the  addidon  of  some  absorbent 
material,  the  jar  being  sealed  to  prevent  evaporation. 


THE  GALVANIC  BATTERY 


269 


Determination  of  Polarity. — A pole  detector  or  pole  tester,  as  it  is 
termed,  consists  of  a sealed  glass  tube  containing  a solution  of  phenol- 
phtlialein  in  water.  Platinum  wires  pass  in  through  the  cork  and  come 
in  contact  with  the  solution,  which  turns  red  when  brought  in  contact 
with  the  negative  'pole. 

A ready  practical  method  is  to  apply  the  poles,  a short  distance  apart, 
to  wet  litmus  paper,  which  will  be  discolored  red  at  the  acid,  positive 
pole,  and  blue  at  the  alkaline,  negative  pole.  In  using  a milliampere- 
meter,  it  will  be  observed  that  the  needle  is  always  deflected  toward  the 
positive  pole. 

Upon  electrolysis  of  water,  bubbles  collect  about  either  pole,  but  in 
larger  numbers  at  the  negative  pole. 

The  Galvanic  Battery. — In  the  formation  of  the  galvanic  battery,  a 
number  of  cells  are  joined.  This  may  be  accomplished  in  one  of  two 


Fig.  45. 


McIntosh  “elaborate  ” 27  dry  cell  galvanic  and  faradic  battery. 

ways.  The  unlike  elements  may  be  combined,  as,  for  instance,  the  zinc 
of  one  cell  with  the  carbon  of  another,  or  the  like  elements  may  be  joined, 
as  zinc  with  zinc  and  carbon  with  carbon. 

When  unlike  elements  are  connected,  it  is  spoken  of  as  joining  in 
series,  a battery  so  constructed  giving  a current  of  high  voltage  and  low 
amperage,  which  is  the  character  of  current  desired  to  overcome  the  body 
resistance  in  electro-therapeutic  work. 

When  like  elements  are  connected,  it  is  spoken  of  as  joining  in 
parallel.  This  method  gives  a current  of  high  amperage,  which  is  desir- 
able for  cautery  work. 

A battery  composed  of  wet  cells  is  satisfactory  for  office  work,  but  in 
treating  the  patient  at  his  home  a portable  battery  is  required,  and  for 
this  purpose  the  dry  cell  batteries  have  proved  to  be  lighter  and  more 
practical.  There  are  very  satisfactory  portable  batteries  upon  the  market 
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coiiUiiningfrom  20  to  40  cells,  with  which  the  operator  can  obtain  excellent 
results.  It  has  been  iny  experience  that  the  so-called  combination 
batteries”  arranged  to  give  both  galvanic  and  faradic  currents  have 
proved  far  from  satisfactory,  separate  batteries  being  more  dependable. 

A more  reliable  source  of  current  supjily  when  available  is  to  obtain 
the  current  directlv  from  the  public  main,  utilizing  for  this  purpose  one  of 
the  numerous  wall  plates,  tables,  or  cabinets  upon  the  market,  which 
also  enables  the  operator  to  obtain  the  faradic  and  galvano-faradic  cui- 
rents  as  well.  The  direct  or  constant  current  is  the  one  desired,  so  if  the 
street  current  is  alternating,  it  must  be  changed  by  a translormei 
to  the  direct  current.  From  whatever  source  obtained,  the  current  should 


Fig.  46. 


Victor  ear  phone  massage  instruments  for  attacliment  to  wall  plate. 


be  constant,  with  a maximum  ^ect— 

fJ'S  “Pla™^  be  supplied  with  a rheostat  and  a 

rheostat  is  an  instrument  so 
enable  the  operator  to  control  the 

the  resistance  to  the  flow  of  the  curren  . ‘ P length  of  the  resist- 

are  so  arranged  as  to  furnish  vanable  TX^coutact  Of 

ing  medium  employed  being  legu  a current  heats  the 

the  two,  the  wire  rheostat  is  the  to  regulate  the 

graphite  and  decreases  its  re.sistance;  it  is  also  dimcuii 

amount  of  graphite  employed. 
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Milliamperemeter. — A milliamperemeter  is  an  instrument  used  to 
determine  how  much  current  is  passing  through  the  patient.  In  otlier 
words,  it  tells  us  the  dose  or  amount  of  current  the  patient  is  receiving. 


Fig.  47. 


Storage  cautery  battery  rheostat. 


\A’e  cannot  tell  the  dosage  by  the  number  of  cells  employed,  but  we  con- 
trol the  current  by  using  the  rheostat,  decreasing  the  resistance  until  the 
meter  registers  the  amount  of  current  we  wish  the  patient  to  receive. 


Fig.  48. 


McIntosh  improved  milliamperemeter  with  shunt. 


Electrodes. — Electrodes  vary  in  size,  shape,  and  composition,  de- 
pending upon  the  purpose  for  which  they  are  intended.  Thus  we  have 
cutaneous,  urethral,  rectal,  and  vaginal  electrodes,  and  electrodes  for  the 
eye,  ear,  and  nose,  etc.  For  general  work,  in  addition  to  the  usual  small, 
round  and  flat  metal  electrode,  I would  advise  the  operator  to  have  at 
least  two  of  the  large  flexible  electrodes  to  be  found  on  the  market,  as  the 
greater  the  area  of  cutaneous  surface  beneath  the  electrode,  the  more 
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(lilVused  the  current  and  thus  the  greater  tlie  amount  Unit  can  l>e  given 
without  blistering  or  other  undesirable  ellects.  An  electrode  with  an  in- 


Fig.  49. 


Universal  handle,  with  interrupter. 


Fig.  50. 


Sponge-covered  electrode,  insu- 
lated with  soft  rubber  for  general  ap- 
plication with  the  hand. 

Fig.  52. 


Fig.  51. 


terrupter  handle  is  indispensable,  enabling  the  operator  to  make  or  break 
the  current  at  will. 
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Fig.  53. 


Universal  handle,  with  sponge-covered  discs. 


Fig.  54. 


Fig.  55. 


Copper  tongue  plate,  insulated. 
Fig.  56. 


Ear  electrode,  with  hard-rubber  speculum. 


Fig.  57. 


VoL.  I — 18 


Double  copper  nasal  electrode. 
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Fia.  58. 


Curved  vaginal  electrode. 


Fig.  60. 


Copper  rectal  electrode  for  hemorrhoids. 


Fig  61. 


Eheophores.-Rheophores  are  the  wires  connecting  the  ehctode 

with  the  battery.  They  are  made  of  „.l,ieh 

being  usually  composed  of  several  fine  f jTe  same  size 

:^e\fer^Z“obSd  by  a -r^ng  of  silh,  cotton,  or  India 

rubber.  M F 'i This  is  the  power  which  enables 

Electromotive  Force  (E.  M.  F.).— i^s  is  i It 

electricity  to  move  from  place  to  place 

results  from  the  difference  »'  ,o  heat  which  passes 

greater  is  the  electromotive  I®  ^ • , » ,|  igi^ger  temperature,  to 

from  the  body  of  the  greater  to  boc  7 P to 

irases  wliich  move  from  the  place  of  h gher  to  one  or  i 

flow  of  water  from  the  higher  to  the  lower  level. 
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Ohm’s  Law. — Measurements  of  electromotive  force  are  based  upon 
the  Jaw  of  Ohm,  wliich  is  as  follows:  “The  strength  of  the  current 
passing  througli  any  part  of  a circuit  varies  directly  as  the  difference  of 
potential  between  its  elements,  and  inversely  as  the  resistance  of  the 
circuit  itself.” 

Expressed  in  symbols,  we  would  have — 

C=|;orE  = CxR;orR  = |. 

C (current),  E (electromotive  force),  R (resistance). 

C is  expressed  in  amperes. 

E is  expressed  in  volts. 

R is  expressed  in  ohms. 

The  volt  is  the  unit  of  electromotive  force;  the  ampere,  the  unit  of  the 
rate  of  flow  of  the  current;  the  ohm,  the  unit  of  resistance,  and  the  coulomb, 
the  unit  of  quantity  of  the  current. 

The  volt  is  that  quantity  of  electromotive  force  or  pressure  that  will 
force  or  drive  a coulomb  through  a resistance  of  one  ohm.  The  amount 
of  electromotive  force  generated  by  a Daniell  cell  is  approximately  one 
volt  (1.079  volts). 

The  ampere  is  that  amount  of  current  strength  furnished  by  an  elec- 
tromotive force  of  one  volt  driving  electricity  through  a resistance  of  one 
ohm. 

The  ohm  represents  the  amount  of  internal  resistance  in  a cell  havino’ 
an  electromotive  force  of  one  volt  and  producing  a current  of  one  ampere. 

The  coulomb  is  that  quantity  of  electricity  that  will  pass  through  a 
circuit  when  a current  strength  of  one  ampere  is  maintained  for  one 
second. 

Physiolog-ical  Action  of  the  Galvanic  Current. ^The  physico- 

chemical effects  of  the  passage  of  the  galvanic  current  through  the  living 
body  are  electrolysis  and  cataphoresis. 

Electrolysis.— This  is  ^ a katabolic  phenomenon — the  breaking  up 
of  a substance  into  its  original  elements  by  the  passage  through  it  of  a 
current  of  electricity.  The  substance  acted  upon  is  termed  an  “electro- 
lyte, and  must  be  a conductor  of  electricity  and  in  the  fluid  or  semi- 
fluid state.  Another  requirement  is  that  there  must  enter  into  its  con- 
struction a metal  or  the  salt  of  a metal.  Albuminoids,  fats,  or  sugar  are 
non-conductors,  and,  therefore,  not  electrolytes. 

When  “electrolytes”  are  disintegrated  by  the  action  of  the  galvanic 
current,  decomposition  products  are  formed  which  are  supposed  to  rep- 
resent dissociated  portions  of  a molecule  and  are  attracted,  some  toward 
the  positive,  and  some  toward  the  negative,  pole  of  the  battery.  These 
substances  or  “dissociated  portions  of  molecules”  are  termed  “ions.” 

_ Ions  which  are  attracted  by  the  positive  pole  and  repelled  by  the  neg- 
ative po  e are  termed  ariions,”  while  those  attracted  to  the  negative  pole 
and  repelled  by  the  positive  pole  are  termed  “cathions.” 

Ihe  pracflcal  significance  of  these  phenomena  is,  that  the  liquids  or 
nuids  of  the  body  are  electrolytic— that  upon  the  passage  through  them 
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of  the  electrical  current  the  electrolytes  in  solution  are  disintegrated, 
the  anions  (acid  molecules)  liberated  appearing  at  the  positive  pole, 
and  the  cathions  (alkaline  metals)  at  the  negative  pole,  while  in  the 
interpolar  region  there  is  an  exchange  of  ions,  the  cathions  following  the 
direction  of  the  electrical  current  and  the  anions  moving  against  the 

Polarity  Effects.— For  electrolysis  of  living  tissue,  the  cathode  should 
be  the  active  pole,  as  it  is  a vaso-dilator  and  tends  to  liquefy  or  disinte- 
crrate  while  the  anode  is  a vaso-constrictor  and  tends  to  harden  hssue. 

Other  polarity  characteristics  of  practical  importance  in  ming  the 
cralvanic  current  are  as  follows:  The  positive  pole  having  an  affinity  for 
Sxygen,  creates  an  acid  reaction  in  the  tissues  and  h^  a sedative  effect, 
reheviiw  pain,  while  the  negative  pole,  having  an  affinity  for  hydrogen 
brino-s  ab^t  an  alkaline  reaction  in  the  tissues  and  acts  as  an  irritant. 

Therefore  the  positive  pole  should  be  used  as  the  active  electrode 
where  the  operator  desires  to  induce  vascular  constriction  and  produce 
sedation,  asL  bleeding,  inflammatory  processes  or  to  reheve  pain  whe  e 
there  is  irritation.  Conversely,  the  negative  pole  should  be  used  a3  the 
active  electrode  where  the  operator  desires  to  produce  vascular  dilatation, 
Sngest!rn.  or  tissue  destruction,  as  in  eounter-irritadon,  renrov.ng  moles, 

*™Cataphoresis.— This  is  the  phenomenon  of  the  movernent  of  a liquid 
or  substance  in  solution  without  dissociation  of  the  molecules,  throug 

be  utilized  for  the  purpose  of  introducing  medicine  into  the  tissue  wa^ 
first  mentioned  by  klprat  in  1833.  As  Neiswanger  points  out  however 
it  must  not  be  supposed  that  all  medicaments  must  be  placed  upon  the 
noXe  pole  to  bJLrried  into  the  tissues  by  the  direction  of  the  current. 
Following  the  law  of  electrolysis,  the  medicine  is  broken  up  into  lo^, 
which  according  to  their  character,  have  an  affinity  for  one 

“ mJhod  of  administering  medicine  has  a »mewhat 
field  of  usefulness.  For  general  naedicatiou,  the 
introduced  into  the  tissues  would  be  so  slight  P 

SuTilic"':"  <-'y  w"- 

^‘^’’wh^rioTallirduction  into  the  tissues  is  desired,  it  haa  a wider 
ran  i and  is  used  by  dentists  for  dm 

sometimes  useful  in  introducing  iodine  into  a gland  y 

allied  drugs  into  the  joint  tissues. 
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Method  of  Application. — Pads  of  lint,  cotton-wool,  or  other  absorbent 
material  are  attached  to  the  electrode  and  saturated  with  the  solution  the 
operator  desires  to  employ.  Weak  solutions  (1  to  2 per  cent.)  should  be 
employed,  as  ionic  penetration  is  not  increased  by  an  increase  in  the 
strength  of  the  solution.  Where  a strictly  local  effect  is  desired,  I have 
found  the  following  method  of  Guilleminot’s  very  satisfactory!  Over 
the  skin  of  the  region  to  be  treated  apply  a sheet  of  gutta-percha  with  a 
central  opening,  the  edge  of  which  opening  is  tliickened  so  as  to  press 
upon  the  underlying  tissue  and  thus  limit  the  entrance  to  the  tissue 
immediately  under  the  aperture  over  which  the  electrode  is  applied. 

Physiological  Effects.— The  sensory  effect  of  the  passage  of  a gal- 
vanic current  consists  of  a burning  or  tingling  which  is  directly  propor- 
tionate to  the  strpigth  of  the  current,  and  most  marked  at  the  cathode. 

A steady,  uninterrupted  galvanic  current  passing  through  a motor 
nerve  does  not  cause  contraction  of  the  muscle,  but  brings  about  a modi- 
fication in  the  condition  or  excitability  of  the  nerve,  which  is  termed 
“electrotonus.” 

Electrotonus.  Near  the  anode,  excitability  is  diminished  (anelectro- 
tonus)  and  near  the  cathode  it  becomes  increased  (catelectro tonus). 
Between  the  two  electrodes  is  a neutral  point,  where  the  excitability  of 
the  nerve  is  unaltered;  this,  when  a weak  current  is  employed  is  nearer 
the  anode,  and  with  a strong  current,  nearer  the  cathode.  With  a weak 
current,  therefore,  the  greater  part  of  the  interpolar  area  is  in  a state  of 
increased  excitability,  and  with  a strong  current  in  a state  of  diminished 
excitability. 

Effects  of  Variations  of  Current. — Beside  the  sensory  phenomena 
when  the  current  is  closed  or  opened,  muscular  contraction  occurs  at  both 
openmg  and  closing  because  the  nerve  is  stimulated.  The  stimulation, 
and^  hence  muscular  contraction,  is  more  pronounced  at  the  cathode  on 
closing  than  that  obtained  at  the  anode  on  opening.  Nerves,  therefore 
are  stimulated  when  made  more  excitable— f.  e.,  when  catelectrotonus  is 
established  or  anelectrotonus  is  removed. 

Muscular  contractions  appear  in  the  following  order  as  the  intensity 
of  the  current  is  raised  (Erb):  ^ 


APT  c bsure  when  the  active  electrode  is  a cathode. 

A O P closure  when  the  active  electrode  is  an  anode. 

POP  opening  when  the  active  electrode  is  an  anode. 

PUP  contraction  on  opening  when  the  active  electrode  is  a cathode. 

]\on-striated  ilfwscZe.— Involuntary  muscles  are  more  sluggish  in 
reacting  than  voluntary  muscles,  and  react  better  to  the  galvanic  than  the 
current  contract  in  response  to  a steady  uninterrupted 

The  Bratn.— When  the  positive  pole  is  placed  on  the  forehead  and 
Int,”  w ^ indifferent  point,  the  subject  feels  intellectually 

^ creas  if  the  poles  are  reversed,  he  becomes  drowsy, 
thp  I f ^ current  is  passed  through  the  temporal  regions, 

the  subject  experiences  giddiness  and  a feeling  as  if  drawn  toward  one  side 
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—away  from  the  cathode  on  closing  and  toward  it  on  opening  the 

'"'"Therapeutte.-Tlie  galva.iio  current  is  of  vain,:  for  its  eifect  u,,on 
metabolism  through  its  electrolytic  action,  and  m the  admimstiation  of 
medicine  througli  the  integument  or  mucous  membrane  by  means  of 
cat  Zresis.  It  is  useful  in  relieving  pain  or  bcal  spasm  when  the 
enn-ent  is  flowing  constantly,  and  is  the  best  stnnulns  for  nerves  and 

conoentid  the  action  of  ««  current,  tl.erefore  the  ac  t™ 
should  be  small  where  a limited  or  superhcial  area  is  to  be  tieatcd,  a 
X when  it  is  desired  to  reach  deeply  located  organs. 
tetrodes  should  be  arranged  .so  as  to  tnclude  dre  or^n  ^ - t » cU 
between  them,  that  the  organ  may  he  m the  pa  h of  tbe  c^ 

^P'  Thfcli'rr™!  ilsSa  to  beTp'hed 

elecUes  are  not  moved  during  the  ^c-c.and  by  ^ 

when  the  and  dhninLshed  gradually 

b~  avoiding  any  shocks  - 

“*’tst  .‘--THs  varies,  depending  upon  the  Pa^ 

desired.  The  average  from  five  to  fifteen  minutes 

and  lay  be  repeated  every  second  “ ^ ^ 

For  the  use  of  the  galvanic  current  m disease  see  laue  p 

““’static  Klectricity.-Certain  ‘^jasimilar  subrfm^^^^  the  o’ther^Mgt 
together  become  electrically  chai-ge  , one  p ^ of  electricity 

tivV  Thia  electricity  IS  almi^  subtsances  which  are 

obtained  in  this  way  lead  y collected  and  studied  if  im- 

good  conductors,  as  the  metals,  but  y 
parted  to  a non-conductive  substance  like  glass,  aMucu 

diffuse  its  static  charge.  conduct  electricity  equally. 

Conduction. — -All  substances  d vonrlilv substances  offering 

Those  along  which  '■'""i^yZ^rflow—Ze  spolin  of  as  “conductors.” 
but  little  resistance  to  difhLlty— substances  offering 

Those  along  which  n®  ^re  termed  “non-conductors  or 

great  resistance  to  the  electrical  flow  areata 

insulators.”  Thus,  silver,  copp  , ordinary  tap  water  are  poor 

ductors.  while  die  tiffiues  of  ‘ wood  are  noi«onduc- 
conductors.  Glass,  shellac,  vulcanite,  and  an)  ui) 
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tors  or  insulators.  The  skin  when  dry  offers  great  resistance  to  the 
passage  of  electricity,  but  when  moistened,  this  resistance  is  considerably 
decreased. 

Induction. — A substance  electrically  charged  can  impart  electricity 
to  another  substance  without  the  bodies  coming  in  actual  contact;  this 
is  what  is  meant  by  “induction.”  A familiar  example  of  this  electrical 
phenomenon  is  that  of  the  pith  ball  suspended  by  a silk  thread,  being 
attracted  to  a glass  rod  which  has  been  previously  electrically  charged 
by  having  been  rubbed  with  a piece  of  silk. 

Static  Machines. — A continuous  supply  of  static  electricity  is  ob- 
tained from  “static  machines,”  of  which  there  are  many  varieties  upon 
the  market.  In  the  older  machines,  the  electricity  was  obtained  by  fric- 
tion, but  the  modern  types  apply  the  principle  of  induction. 

In  the  Wimslmrst  machine,  two  circular 
glass  plates  or  discs  of  equal  size  are  placed 
about  one-eighth  of  an  inch  apart,  and  are 
rotated  in  opposite  directions.  The  plates  have 
attached  at  equal  distances  over  their  outer 
surface  a series  of  tin-foil  sectors. 

The  Toepler  machine  has  a stationary  and 
a revolving  glass  plate.  Upon  the  back  of 
the  stationary  plate  are  the  “field  plates,”  and 
upon  the  front  surface  of  the  revolving  plate, 
a series  of  metal  sectors.  Metal  brushes  are 
so  arranged  that  when  the  plate  is  revolved 
they  brush  against  the  sectors  and  the  glass 
and  generate  enough  electricity  to  charge  the 
machine. 

In  the  Holtz,  as  in  the  Toepler  machine, 
one  plate  is  stationary  and  the  other  revolv-  mouthed  bottle;  B,  wooden 

mg,  or_  as  m the  modern  machines  used  m lated  stand;  D,  prime  eon- 
producing  static  electricity  for  electro-thera-  ductor  of  machine  in  ac- 
peutic  and  ar-ray  work,  there  are  several  “ja  the 

couples  of  stationary  and  revolving  pla.tes.  ground. 

The  Holtz  machine,  while  an  efficient  one,  is 

not  self  charging,  requiring  the  use  of  a small  Wimshurst  or  Toepler 
machine  within  the  case  to  supply  the  initial  charge. 

The  most  commonly  used  machines  are  the  Holtz  or  a modified  Holtz 
known  as  the  Toepler-Holtz  machine. 

Hard  rubber  and  mica  have  been  used  instead  of  glass  for  making 
the  plates,  but  are  not  considered  as  satisfactory. 

A static  machine  with  eight  or  ten  plates,  thirty  to  thirty-two  inches 
in  diameter,  will  give  excellent  results.  It  should  be  enclosed  in  an  air- 
tight case  of  glass  and  wood,  and  is  usually  driven  by  an  electric  motor. 

The  current  obtained  from  such  a machine  would  have  a very  high 
voltage  and  very  low  amperage. 

As  static  machines  are  affected  by  dampness,  it  may  become  necessary 
at  times  to  place  some  hydroscopic  substance  in  the  case,  such  as  calcium 


Fig.  62. 


Leyden  jar  : A,  Wide- 
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chloride,  calcium  oxide,  or  caustic  soda.  Whichever  substance  is  used,  it 
should  be  placed  upon  a plate  or  dish  and  changed  as  soon  as  it  becomes 

saturated  with  moisture.  • . , 

If  dust  collects  on  the  jdates,  it  interferes  with  the  generation  ot  elec- 
tricity and  should  be  wijied  off  with  a dry,  clean  cloth  wra]iped  about  a 
lath.  Should  this  fail,  the  plates  may  be  washed  with  kerosene  or  gaso- 

Some  other  factors  which  interfere  with  the  efficiency  of  a static 
machine  are  degeneration  of  the  shellac  coating  of  the  plates,  a faulty 
adiustment  of  the  combs,  or  the  plates  may  become  loosened. 

Condensers  are  used  to  store  up  or  accumulate  electricity.  llie 
most  common  form  is  the  well-known  Leyden  jar  which  consists 
of  a t^lass  bottle  with  an  inner  and  an  outer  coating  of  tin-foil  to  within 
a quarter  of  its  height  from  the  top.  The  bottle  is  corked  with  an  insulat- 
ing substance,  through  which  passes  a brass  conductor  which  is  m con- 
tact with  the  tin-foil  lining  of  the  jar  and  terminates  on  the  outside  in  a 
metallic  ball  or  knob.  In  the  Leyden  jar,  the  conducting  surfaces  are  the 
tin-foil  coatings,  and  the  non-conducting  surface,  the  intervening  g ass 
of  the  jar  (Fig.  62).  The  glass  is  spoken  of  as  the  dielectric.  _ 

A Leyden  jar  may  be  discharged  by  bringing  one  end  of  a bent  wire 
in  contact  with  the  outer  tin-foil  covering,  and  approaching  the  other 
end  to  the  metal  knob  until  a spark  passes  between  the  knob  and  the  wire. 

It  may  be  discharged  through  the  body  by  touching  the  outer  covering 
with  one  hand  and  approaching  the  other  hand  to  the  knob. 

Leyden  jars  may  be  attached  to  the  poles  of  a static  machine,  where 

they  act  in  the  capacity  of  electrical  reservoirs.  , . . „ . ,. 

Accessories.— In  the  application  of  static  electricity  for  therapeutic 

purposes  certain  accessories  are  necessary^ 

required  upon  which  the  patient  may  stand  or  sit.  The  platform  may 
be^of  wood,  and  should  have  glass  legs  from  six  to  nine  inches  long^ 
When  in  use,  this  platform  should  not  be  m contact  with  the  wall  nor  with 

any  object  about  the  room.  _ tVio 

^BraL  chains  are  used  as  cordvctors,  making  connections  about  the 

machine  whereyer  required.  , i • idorl  VianrUps 

Variously  shaped  electrodes  are  employed,  with  insulated  handl^, 

usually  of  vulcanite,  and  having  a ring  tor  the  attachment  <>™  ^ of  a 
chain  conductor,  the  other  end  ot  which  would  be  connected  with  a pole 

‘^nfof  rt:trodes  in  a set  shoidd  terminate  in^megl  pota^ 
another  in  a number  ot  small,  parallel  brass  wires  or  rods.  One  elK 
trode  should  have  a two-inch  brass  ball  at  the 

inch  brass  roller.  Sometimes  a carbon-pointed  electrode  is  ol  service, 
sDonge  electrodes,  while  not  important,  may  be  ot  use. 

brIsT  roTso  anang'S’as  tobe  capable  of  vertical  and  horizontal  ad- 
justment. 
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Insulated  platform,  ionizer,  spark  regulator,  and  static  electrodes. 
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A chain  holder  is  used  to  keep  the  chain  from  coming  in  contact  with 
the  patient,  and  a shepherd’s  crook  of  brass  may  be  used  where  a rod  is 
desired  to  make  connection. 

Polarity — The  polarity  of  the  terminals  of  a static  machine  may  be 
determined  by  disconnecting  the  Leyden  jars  and  starting  the  machine 
with  the  prime  conductors  from  one-half  to  one  inch  apart.  At  the  posi- 
tive pole  the  spark  will  be  white,  while  at  the  negative  pole  it  will  be  of  a 
violet  color. 

If  the  prime  conductors  are  placed  some  distance  apart,  and  a lighted 
candle  held  between  them  while  the  machine  is  in  motion,  the  flame  will 
be  deflected  toward  the  positive  pole. 

Physiological  Effects  of  Static  Electricity. — Static  electricity  may  be 
applied  in  tlie  form  of  the  spark  or  friction,  the  aigrette,  the  effleuve,  and 
the  bath. 


Electric  Spark  or  Friction— The  sensonj  reaction  depends  upon  the 
character  of  the  spark,  and  varies  from  the  slight  pricking  sensation  to  a 
severe  shock. 


The  motor  reaction  consists  of  muscular  contraction,  which  is  most 
marked  at  the  negative  pole  and  is  in  direct  proportion  to  the  square  of 
the  spark  length.  Voluntary  muscles  have  been  known  to  respond  to 
static  sparking  when  they  had  failed  to  contract  under  the  influence  of 
the  other  forms  of  electricity. 

The  vasomotor  effects  are  first,  vasomotor  constriction  with  accom- 
panying pallor  of  the  skin,  which  is  followed  by  vasomotor  paralysis  with 
the  accompanying  phenomena  of  redness  and  heat.  The  effects  are 
localized  to  the  area  over  which  the  sparking  is  applied,  and  are  most 
marked  when  the  positive  pole  is  used.  In  addition  to  these  phenomena, 
it  IS  claimed  by  some  authorities  that  electric  friction  has  a sedative  effect 
upon  the  deeper  tissues. 

The  Electrostatic  Effleuve,  Aigrette,  Douche,  etc.— The  electrostatic 
effleuve  gives  rise  to  a local  sensation  of  coolness,  which  is  accompanied 
by  an  actual  lowering  of  the  surface  temperature.  This  effect  is  most 
marked  at  the  cathode  and  is  prolonged  for  some  time  after  the  applica- 
tion of  the  current. 


The  static  breeze  is  sedative  in  its  effect,  tending  to  relieve  pain 
It  IS  claimed  by  some  writers  that  it  also  acts  on  the  trophic  nerves 
increasing  tissue  vitality.  ' 

The  Electrostatic  Bath.— Tissue  changes,  glandular  secretions  and 
heat  production  are  said  to  be  increased  by  this  modality.  The  most 
marked  effect  of  the  electrostatic  bath  upon  the  circulation  is  an  increase 
m the  arterial  tension.  Trichot  claims  that  there  is  also  an  increase  in 

the  frequency  of  the  pulse-rate  which  is  maintained  for  a week  after  the 
treatment. 

Methods  of  Apphcation._£;fecfncaZ  Friction  or  Sparking  .—The 
gitient  IS  seated  u^n  the  insulating  platform,  which  is  connected  with 
he  positive  pole.  The  electrode  is  attached  to  the  negative  pole  and  held 
a short  distance  from  the  skin  or  the  clothing.  The  electrode  should  be 
ve  rapi  y,  so  that  not  more  than  one  or  two  sparks  are  given  at  a time. 


282  liLECTRO-TIfERArEUTlCS  AND  JIIGII-FREQUENCY  CURRENTS 

Electric  Eifleuve  (Douche,  Breeze,  Aicjrette,  Souffle),  ihe  patient 
is  placed  as  ciescrihed  for  sparking,  the  platform  being  connected  with 
whichever  ])ole  desired.  An  electrode  with  single  or  multii>le  points  is 
held  several  inches  from  the  patient,  over  the  area  to  be  treated,  and  not 

approached  closely  enough  to  cause  sparking. 

^^Electrostatic  Bath.—'Eho  patient  is  seated  upon  the  platform,  which  is 
connected  to  one  pole  of  the  machine,  the  other  pole  being  eai-thed. 

For  a stimulating  effect,  the  connection  is  made  between  the  platform  and 
the  positive  pole,  the  effect  of  the  opposite  polarity  being  depre.s.sant 
V<hL  receiving  the  static  bath,  the  patient  is  traversed  by  the  cm  lent 
Xch  impartslx  tickling  or  pricking  sensation  as  it  is  given  off  from  al 
parts  of  the  skin.  The  duration  of  treatment  by  this  method  .should  be 

fibout  fifteen  minutes. 

Faradic  Electricity.-If  a magnet  or  a current  carrying  wire  is 
approached  to  or  withdrawn  from  a closed  circuit,  there  will  be  momen- 
tcarily  induced  in  that  circuit  a current  of  electricity,  krom  the  above 
discovery  of  Faraday  are  evolved  the  principles  utilized  m the  construc- 

consists  of  I primary  coil  of  insulated  wire  sur- 
rounding a soft-iron  core,  and  a secondary  wire  cod  surrounding  but 
hZXL\uted  from  the  primary  coil.  The  ends  of  the  primary  coil  are 
connected  with  a voltaic  cell  or  cells,  which  have,  however, 
with  the  secondary  coil.  An  automatic  hammer  is  arranged  to  mteirupt 

magnetic  lines  are  brought  about 

Z'estolw  through  the  P J; 

theTrfw  pobr”W  cbses  the  circuit  and  the  whole  process  ts 
"'’'xf.fcurrent  in  the  primary  coil  as  it  ^ 

r/thS  St 

T^m  pr^^^^^  should  sLondar7S^^ 

—i- » 

short  circuiting.  Current.-The  effects  of  the 

faratiHurt  are  ^te trSurith 

cataphoresis  not  being  obtained  through  its  use. 
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differs  from  tlie  galvanic  current  in  having  high  electromotive  force,  but 
low  current  strength. 

Stimulation  of  a motor  nerve  produces  muscular  contraction,  which 
continues  throughout  the  duration  of  the  flow  of  the  current. 

The  opening  current  gives  rise  to  a stronger  muscidar  contraction 
than  the  closing  current,  and  the  reaction  is  greater  at  the  cathode  than  at 
the  anode. 


Fig.  63. 


Portable  faradic  battery  with  rapid  spring  vibrator. 


The  experiments  of  Debedat  upon  rabbits  have  shown  that  numerous 
applications  of  a rhythmic  faradic  current,  each  of  short  duration  (four 
minutes),  caused  the  muscles  treated  to  increase  in  size  and  weight  to 
a marked^  degree,  the  increase  being  due  to  development  of  the  muscle- 
fibers,  while  tetanization,  if  prolonged,  would  cause  atrophy  of  the  muscle- 
fibers. 

In  using  the  faradic  current  to  stimulate  a wasted  muscle,  it  is  impor- 
tant, therefore,  that  the  current  be  interrupted  and  the  stances  not  too  long. 
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For  the  purpose  of  interrupting  the  current,  an  “interrupter  handle” 
may  be  used,  or  a “rheotome,”  the  latter  instrument  securing  rhythmic 
interruptions. 

Upon  soisoTy  nerves,  the  efFect  of  the  furcLclic  current  is  thdt  oi  u burn- 
ing  or  pricking  sensation  directly  propoi’tionate  to  the  strength  of  the 
current  up  to  a certain  point,  after  which  it  is  said  to  have  a numbing 
sensation  (faradic  anesthesia).  The  current  also  gives  rise  to  a sensation 

of  warmth.  . o .•  i 

The  faradic  current  is  physiologically  an  excitant  ot  tunctional  ac- 
tivity, exercising  the  muscles  and  stimulating  general  metabolic  activity. 


Fig.  64. 


McIntosh  graduated  automatic  rheotome. 


Electrodes. — These  are  of  various  shapes,  sizes,  and  construction, 
depending  upon  the  use  for  which  they  are  intended.  The  ordinary 
sponge-covered,  flat  metal  electrodes  are  most  commonly  employed  1 
prefel  when  using  these  electrodes,  to  cover  the  metal  with  a layer  of  ab- 
Lrbent  cotton.  This  can  be  renewed  for  each  patient,  being  moistened 

with  water,  or,  what  is  better,  salt  solution.  , , , , 

Metal  cylinder  electrodes  can  be  held  in  the  hand,  and  metal  pla 
electrodes  are  employed  by  placing  them  under  the  bare  feet  of  the  pa- 


Ftn  6.5. 


Nickel-plated  metal  handle. 


tipnt  A bipolar  roller  electrode  is  used  in  giving  faradic  massag^and 
a wL  btuKeotrode  is  useful  where  re.-ulsive  eff^ts  are  desued.  There 
are  also  different  forms  of  bipolar  rectal  electrodes. 

Methods  of  Administration.— The  faradic  current  may  be  apphe 
lueaUv  eenerally  or  in  die  form  ot  the  faradic  bath.  When  employed 
loeally,  one  electrode  is  usually  placed  at  an  J^,^ode 

- alfected 

part  (labile). 
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The  electrodes  should  be  moistened  and  firmly  applied  if  an  effect 
upon  the  deeper  structures  is  desired.  If  the  superficial  effect  is  wanted, 
the  skin  should  be  dried  over  the  area  to  be  treated,  and  dusted  with 
talcum  or  other  powder,  the  current  being  applied  with  a metallic  brush 
as  the  active  electrode.  The  indifferent  electrode  should  be  moistened 
and  placed  over  a remote  part  of  the  body. 


Fig.  66. 


Bi-polar  massage  roller. 


General  faradization  may  be  given  by  having  the  patient  sit  or  place 
the  feet  on  one  of  the  plate  electrodes,  connected  with  one  pole  of  the 
battery,  while  a hand  electrode  attached  to  the  other  pole  is  moved  sys- 
tematically over  the  surface  of  the  body  and  the  extremities.  Faradic 
massage  is  a form  of  general  faradization. 

The  faradic  bath  is  described  in  the  section  on  Hydro-electric  Baths. 
Galvano-faradic  Currents. — ^The  combined  current  is  sometimes 
spoken  of  as  the  “de  Watteville  current,”  and  is  ordinarily  obtained  by 

Fig.  67.  . 


placing  an  induction  coil  in  series  with  a galvanic  battery  connecting 
the  positive  pole  of  the  galvanic  battery  with  the  negative  pole  of  the 
secondary  faradic  coil.  A combined  current  may  also  be  obtained  by 
TOnnecting  the  positive  pole  of  the  battery  to  the  positive  pole  of  the  coil. 
This  would  have  the  effect  of  opposing  the  currents. 

^ Physiological  Action — The  effect  of  the  combined  current  (joined 
in  series)  at  either  pole,  upon  both  striated  and  non-striated  muscle,  is 
greater  than  when  the  faradic  current  alone  is  used;  with  non-striated 
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muscle,  however,  the  anodal  closing  contraction  is  greater  than  the  catho- 
dal closing  contraction.  When  the  two  circuits  are  joined  in  opposition, 
muscular  reaction  is  diminished,  owing  to  a decreased  excitability,  the 
ffalvanic  current  diminishing  the  eiVcct  of  the  faradic.^  _ 

Upon  sensation,  the  eft'ect  of  the  currents  combined  m senes  is  to 
increase  the  reaction.  When  the  two  ciixaiits  are  joined  in  opposition, 
sensation  of  pain  is  diminished  in  direct  proportion  to  the  amount  of  the 

galvanic  current  used. 

A rapid  increase  in  the  growth  of  the  muscle-fibers  is  the  most  mai  ked 
effect  of  repeated  applications  (daily  or  every  second  day)  of  the  com- 
bined current.  This  effect  makes  it  one  of  the  most  valuable  currents  for 
treating  such  forms  of  muscular  wasting  as  are  responsive  to  electrical 

The  Sinusoidal  Current. — ^While  many  of  the  characteristics  of  the 
sinusoidal  current  have  been  recognized  for  some  years 
d’Arsonval  to  attract  the  general  notice  of  the  profession  to  the  curre 

possibilities  as  a therapeutic  measure.  ^ i j nt  ,'n  wViiVh 

^ The  sinusoidal  current  is  an  alternating,  induced  current,  m xvhich 

the  strength  and  direction  vary,  as  represented  by  a 
differs  from  the  ordinary  faradic  current  in  that  ^e  rise 
intensity  occur  gradually  instead  of  abruptly.  Fig.  68  illustrates 
change  of  the  current  with  time. 

Fig.  68. 


Thp  riirrent  should  vary  gradually  in  intensity  froin  zero  to  the 

actuated  by  the  current  from  a storage  battery  or  the  ch.ect  or  alter 

""‘pTil‘£aKcSr-;5inusoidal  currents  will  cause  contraction  of 
both^trlLed  and  non-striated  nu,s<^  the  deg^^ 
ing  upon  the  amplitude  “d  frequ^^^^^ 

point  (undulations  too  slow  a ) becomes 

tetaii^U-d'wSh  a tequeney  of  5000  per 

’’“upon  the  sensory  nerves,  sinusoidal  currents  are  said  to  have  a seda- 
five  effect. 
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The  effect  of  the  sinusoidal  current  upon  general  nutrition  is  to  stimu- 
late or  accelerate.  The  pulse-rate  is  increased  and  the  respiratory  capac- 
ity of  the  blood  increased. 

Application — Sinusoidal  currents  may  be  applied  by  means  of  the 
usual  electrodes  that  one  would  employ  for  the  application  of  the  galvanic 
or  faradic  currents,  and  also  by  means  of  the  hydro-electric  bath,  as  des- 
cribed in  another  chapter. 

While  useful  in  many  conditions,  the  sinusoidal  current  is  particularly 
valuable  in  treating  wasted  muscles,  the  painless  character  of  the  current 
permitting  of  a greater  dosage  than  could  be  given  of  the  faradic  or  com- 
bined currents. 

Hig-h-frequency  Currents. — ^We  are  indebted  to  Morton  for  the 
discovery  of  high-frequency  currents  and  to  d’Arsonval  for  the  greater 
part  of  our  knowledge  of  their  physiological  effect. 

The  spark  which  occurs  when  a Leyden  jar  is  discharged  is  not  a 
single  spark,  but  a great  number  of  sparlts  passing  alternately  with  tre- 
mendous rapidity.  It  is  possible  for  millions  of  these  oscillations  to 
occur  a second,  a rapidity  of  vibration  unattainable  by  any  mechanical 
means.  It  is  through  the  application  of  this  principle  that  high-frequency 
currents  are  obtained.  To  illustrate  by  means  of  diagrams: 


Fig.  69.  Fig.  70. 


If,  as  in  Fig.  69,  a high-tension  current  from  a static  machine  or 
an  induction  coil  be  conducted  along  the  rods  (a  a)  to  the  inner  coat- 
ing of  the  jars  (c  c),  there  will  occur,  when  the  jars  become  sufficiently 
charged,  an  eruptive  spark  discharge  across  the  knobs  (b  b)  representing 
a great  number  of  oscillations  per  second.  With  each  oscillation  there 
occurs  a reversal  of  the  charges  of  the  inner  and  outer  coatings  of  the  jars, 
the  wire  (d)  connected  with  the  outer  coating  of  the  jars  being  traversed 
by  a current  alternating  with  corresponding  frequency. 

If  we  connect  electrodes  (e),  as  in  Fig.  70,  to  either  end  of  the  coil  (d) 
by  means  of  wires,  and  apply  the  electrodes  to  the  body,  the  latter  will  be 
traversed  by  this  “high-frequency'’  current. 

In  the  application  of  this  principle  several  methods  have  been  em- 
ployed, those  most  frequently  referred  to  being  the  d’Ai’sonval,  the  Oudin, 
and  the  Tesla,  named  after  their  originators.  All  the  currents  obtained 
by  these  different  methods  are  of  high  frequency,  but  vary  as  to  their 
quality, 
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The  method  employed  by  d’Arsonval  is  indicated  in  Fig.  70.  Iliis 
mves  a cuiTcnt  of  comparatively  low  electromotive  force. 

The  Gudin  apparatus  (Fig.  71)  may  be  described  as  the  d Arsonval 
apparatus,  with  the  addition  of  a second  larger  coil,  the  arrangement 

ercatlv  increasing  the  electromotive  force.  , • , f 

Tesla’s  apparatus  employs  a disruptive  discharge  coil  or  high-  re- 
quency  transformer.  It  consists  of  a primary  cod  surrounded  by  a 
secondary  coil  composed  of  a great  number  of  turns  of  hne  wire.  (See 

^'^^For  practical  purposes  there  are  high-frequency  coils  upon  the  inarket 
based  upon  the  Tesla  induction  principle,  which  utilizes  the  current  troni 
L electric-light  main.  The  current  supply  must  be  alternating,  and 
if  the  operator  is  so  unfortunate  as  to  live  where  the  ^ 

direct  a rotary  current  converter  must  be  employed.  Som 
“high-frequency  coils”  are  so  compactly  arranged  as  to  be  Portable, 
and^of  sufficient  power  to  enable  their  being  used  for  x-iay  work, 
would  advise  the  prospective  buyer  to  carefully  investigate  the  merits 


Fig.  71. 


Fig.  72. 


with  insulating  handte 

are"  for  Ai^dirlct  application  of  hi»e„cy 
not  so  much  used  as  the  ^ass 

various  shapes  and  sizes,  s ape  mucous  mem- 

applying  ffie  current  to  ".ppuU  with  the  high- 

brane  of  its  various  cavities  The  vamnal,  rectal, 

frequency  coils  contains  a po^'ted  and  the 

urethral,  and  nasal  electrodes  as  is  also  an 

other  terminating  m a round  knob  or  ha\\  ^e  ot  serMce, 

electrode  terminating  m a senes  o c armamentarium. 

An  autocondensafon  pad  should  ’>*  j ^ plac«^ 
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by  an  insulated  wire  conductor  to  both  sections  of  the  pad,  while  the 
patient  holds  in  his  hand  a round  metal  electrode  connected  to  the  other 
terminal. 

The  autocondensation  couch  is  constructed  along  the  same  principle, 
the  patient  lying  on  an  insulating  cushion  which  rests  upon  a metal  plate 
connected  with  a terminal  of  the  d’Arsonval  transformer.  An  electrode 
which  the  patient  holds  in  his  hand  is  connected  to  the  other  terminal. 

Physiological  Action — High-frequency  currents  penetrate  the  body 
without  registering  any  sensory  impression,  or  producing  any  muscular 
contraction.  This  non-excitability  of  the  nerves  is  due  to  the  fact  that 
the  oscillations  of  the  current  occur  so  rapidly  that  the  nerves  cannot 
respond.  Motor  and  sensory  nerves  can  only  respond  to  stimuli  occur- 
ring less  than  10,000  per  second,  which  is  far  below  the  rate  of  the  undu- 
lations or  oscillations  of  the  high-frequency  currents. 

That  high-frequency  currents  do  not  produce  surface  effects  alone,  but 
actually  penetrate  the  body,  has  been  shown  by  experiments  of  d’Arsonval 
and  Maragliano,  the  latter  placing  an  electric-light  bulb  in  the  thoracic 
cavity  of  a dog  and  connecting  it  with  two  metal  plates,  the  latter  being 
attached  to  the  inner  wall  of  the  pleural  cavity,  one  on  either  side. 
Upon  the  a,nimal  being  subjected  to  the  high-frequency  currents,  the 
lamp  became  incandescent. 

Another  effect  of  the  high-frequency  currents  is  that  of  causing  a 
diminution  of  excitahility  in  the  tissues  in  contact  with  the  electi-ode. 
This  is  shown  by  the  fact  that  after  the  application  of  high-frequency 
currents  to  a given  part  of  the  body  the  strength  of  the  galvanic  or  faradic 
current  required  to  cause  contraction  is  greater  than  it  was  before  the 
high-frequency  application. 

High-frequency  currents  applied  in  the  form  of  autoconduction  or 
autocondensation  cause  a fall  in  blood-pressure,  owing  to  an  inhibitory 
action  upon  the  vasomotor  system.  This  effect  is  more  marked  when  the 
rnethod  of  autoconduction  is  employed  than  it  is  with  autocondensa- 
tion. 

High-frequency  sparking  causes  a local  anemia  and  rise  of  blood- 
pressure  by  its  action  on  the  involuntary  muscle  system  (spasmodic  con- 
traction). Effleuvation  causes  local  congestion  primarily,  followed  by 
an  oscillatory  reaction  above  and  below  the  normal  arterial  pressure. 

Respiration.  Respiratory  movements  are  increased  in  number  and 
amplitude;  there  is  an  increase  in  the  amount  of  CO2  expired  and  an 
amount  of  oxygen  by  weight  absorbed  in  excess  of  the  amount  of  COj 
given  (^.  This  has  been  proved  experimentally  by  Bouchard,  who 
ound  that  after  being  subjected  to  high-frequency  currents  there  was  an 
increase  of  weight,  although  no  food  or  drink  had  been  ingested. 

oo(f.— It  is  claimed  by  Tripet  and  Guilleminot  that  autoconduction 
increases  the  reduction  of  oxyhemoglobin  where  there  is  imperfect  nu- 
rition  and  diminishes  it  where  it  is  already  exaggerated. 

rine.  shown  first  by  d’Arsonval,  high-frequency  currents  in- 
crease the  elimination  of  urea,  uric  acid,  phosphates,  sulphates,  and 
c oricles,  also  the  total  quantity  of  nitrogenous  elimination;  and  de- 
VoL.  1—19 
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crease  the  elimination  of  the  non-oxidized  sulphates.  That  the  toxiaiy 
of  the  urine  is  increased  has  been  shown  from  studies  made  by  d Arsonval, 

Denoyes,  Martre,  and  Rouviere.  i.  e \ i 

T liermoqenesis. — r\nit  autocondnction  increases  the  amount  ot  heat 
o-iven  off  by  the  body  has  been  shown  experimentally  by  dAisonval, 
Bordier,  LcComte,  and  Bonniot. 

It  has  been  shown  by  experimentation  that  the  virulence  of  toxins 
is  diminished  slightly  undei-  the  inlluence  of 

The  activity  of  mici-o-orgamsms  may  be  said  to  be  slightly  if  at  all  inhilj- 
ited  by  the  action  of  this  form  of  electricity. 

Lolal  Effects  of  the  Ilicjh-frequency  Effleiive  and  Spark,  ihe  first 
effect  is  a iocalized  vasoconstriction,  with  resulting  pallor,  followec  >y 
Cperemia,  and  after  long  exposure  blistering  and  ulceration  may  occur. 

“ Therapeutic  Action.-Tphe  chief  field  of  usefulness  of  the  high-fre- 
quency currents  is  through  their  general  physiolopcal  action 
L elimination  and  stimulating  metabolism  in  such  conditions  as  rheum- 
niitiiTi  and  cout  diabetes,  neurasthenia,  etc.  _ v • 

Applied*  locally,  high-frequency  currents  are  of  value  in  relieving 
pain  in  such  condUiont  as  neuritis  and  neuralgia,  and  in  relieving  con- 

are  two  methods  tor  general  bipolar  applicatiim 
of  hiah-frequencv  currents— the  patient  may  be  surrounded  bj  a a g 
sLnoid  cod  (autoconduction),  or  he  may  be  connected  to  an  end  of  he 
solLid  and  in  contact  with  an  insulated  metal  plate  connected  to  the 

atiS'  iXd°b  practical,  the  apparatus  required  for 

auto“L  Ling  expensive  aJid  «™ieldy^  The 

to  be  preferred,  p • » “nads”  are  more  convenient  and 

but  the  less  Hiih  g orihe  couch  or  seated  upon  the 

For  direct  application,  two  sponge-covered  <=  “bodice 
inches  in  diameter,  moistened 

employed.  These  be  peid  firmly  in  posi- 

side  of  the  organ  or  area  to  be  trea  , rluration  of  the  treatment 

tion,  and  not  moved  during  the  s&nce.  The  duiation 

should  be  from  ten  to  fifteen  minutes  g,  (monopolar). 

For  the  local  application  of  he  bigb-frequcnc^  e^m 

electrodes  having  numerous  metal  poii  superficial  cutaneous 
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McIntosh  style  “ B ” therapeutic  lamp,  50  candle  power. 
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Electric  light  bath  cabinet.  (Jefferson  Hospital,  Philadelphia.) 


HYDRO-ELECTRIC  BATHS 


291 


trating  effieiive  is  desired.  For  the  application  of  the  high-frequency 
spark  an  electrode  ending  in  a metal  ball  or  a rounded  point  should  be 
used. 

Glass  vacuum  electrodes  being  admirably  adapted  for  the  direct  local 
application  of  high-frequency  currents,  have  come  into  very  general  use. 
They  should  be  used  in  an  insulated  glass  or  rubber  handle,  and  connected 
to  the  terminal  of  the  coil. 

The  vacuum  glass  electrodes  may  be  applied  directly  to  the  skin, 
through  the  clothing,  or  may  be  covered  with  a piece  of  chamois  sldn  or 
cloth. 

When  the  glass  is  applied  directly  to  the  skin,  the  patient  experiences 
no  sensation  other  than  that  of  a feeling  of  warmth  at  the  point  of  con- 
tact. Upon  approaching  the  electrode  to  or  withdrawing  it  from  the 
skin,  a stinging  or  priclding  sensation  is  felt,  which  may  be  eliminated  by 
the  operator  placing  his  hand  on  the  tube  until  the  latter  is  in  contact  with 
the  patient,  and  removing  the  electrode  in  the  same  way.  It  may  also 
be  avoided  if  the  vacuum  tube  is  applied  to  the  skin  before  turning  on 
the  current,  and  by  turning  off  the  current  before  removing  the  electrode. 
This  method  is  the  one  to  be  employed  unless  the  operator  wishes  to 
affect  the  deeper  tissues  or  counter-irritation  is  desired,  in  which  case  I 
prefer  covering  the  electrode  with  chamois  skin  or  cloth  of  the  desired 
thickness,  instead  of  applying  the  current  through  the  patient’s  clothing, 
as,  owing  to  variations  in  thickness  and  differences  in  fabrics  of  the  cloth- 
ing, it  is  impossible  to  secure  a uniform  effect. 

The  effects  resulting  from  the  application  of  the  monopolar  vacuum 
electrode  are  local;  treatment  should  not  be  continued  for  more  than  ten 
to  fifteen  minutes  over  any  area. 

A bipolar  method  seldom  used  is  the  application  of  two  vacuum  elec- 
trodes to  the  patient,  each  electrode  being  attached  to  a terminal  of  the 
coil.  Still  another  method  is  to  use  the  Friedlander  vacuum  condenser 
chair,  connecting  the  chair  to  the  resonator  terminal. 

Hydro-electric  Baths. — Hydro-electric  baths  may  be  either  local 
or  general.  In  the  former,  the  baths  form  the  electrodes,  and  possess 
the  advantage  of  permitting  an  even  application  of  the  current  over  a 
larger  area  than  could  be  covered  by  the  ordinary  electrode. 

These  local  baths  may  be  multiple,  an  excellent  plan  in  certain  con- 
ditions being  to  have  four,  one  for  each  extremity.  The  vessels  or  tubs 
may  be  made  of  porcelain  or  glass,  containing  an  electrode  so  arranged 
^ to  come  in  contact  with  the  liquid  used,  preferably  warm  water. 

hese  cell-baths,  as  they  are  called,  are  very  convenient  in  treating  such 
conditions  as  Raynaud’s  disease  and  neuritis  of  the  arm,  hand,  or  leg. 

It  has  been  observed  that  when  a limb  is  immersed  in  a hydro-electric 
at  , a ring  of  cutaneous  redness  and  irritation  appears  at  the  junction 
o t le  iquid  with  the  air.  To  obviate  this,  Tousey  has  his  patients  wear 
a stocking  or  a gauze  bandage,  which  extends  for  the  distance  of  a couple 
o inches  above  and  below  the  level  of  the  liquid.  A small  amount  of 
g ycerine  added  to  the  liquid  in  the  bath  will  also  prevent  the  irritation. 

In  the  general  bath,  the  patient  is  immersed  in  a tub  containing 
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water  the  electrodes  being  in  contact  with  the  fluid,  but  protected  from 
direet  contact  with  the  patient.  A metal-hned  tub  is  uasuitable,  but  an 
enameled  tub  may  be  used,  provided  there  are  no  breaks  m the  enamel. 
Tubs  of  wood,  porcelain,  or  glass  may  also  be  used,  i he  electrodes  may 

be  attached  one  to  the  head  and  the  other  to  the  foot  of  the  tub.  A 
shovel-shaped  metal  electrode  with  an  insulated  handle  can  be  employed 
where  it  is  desirable  to  bring  the  current  in  close  proximity  to  a given 

Warm  wate/is  the  best  liquid  for  use  in  the  bath.  It  has  been  esti- 
mated that  from  20  to  30  per  cent,  of  the  total  current  employed  is  trans- 
mitted through  the  patient’s  body,  the  rest  of  the  current  pa.ssing  throug 
the  water.  The  addition  of  any  medicament  to  the  bath  increases  the 
conductivity  of  the  liquid,  and  thus  decreases  the  amount  of  current 

one  electrode  Is  in,  contact  »i,h  the 
water  and  the  other  held  by  the  patient,  is  not  as  satisfactory  as  w en 

both  electrodes  are  immersed.  , 

Physiological  Effects  of  Hydro-electric  Baths.— The  currents  common  y 

employed  are  the  galvanic,  taradic,  galvano-faradic  and  the 

^ollvanic  C«mn(.-With  the  negative  electrode  oop'ialad  an^te 
Dositive  electrode  caudad.  the  effect  is  to  increase  motoi  and  sensory 
Frr  abiUtrand  to  stimulate  cerebral  activity.  There  is  also  an  inerrase 
of  Dulsfrate  and  arterial  tension  is  raised.  The  galvanic  current  apph  d 
in  fliis  manner  is  said  to  be  useful  in  depressed  conditions,  various  neuritic 
mins  and  palsies,  and  in  certain  constitutional  conditions. 

With  thF polarity  reversed,  the  anode  being  nearest  the  head,  a general 
sedative  effect  is  obtained,  and  this  method  may  be  employed  for  the 

Thf*^^^  the  bath  should  be  between  85»  and  100“  F with 
a cmranSngth  of  50  to  125  milliamperes.  The  duration  of  treatment 

*%Xthb  current,  polarity  is  not  of  any  import. 
The  effect  produced  is  one  of  general  f the 
FurrnVshouTnM  bF^d  a point  at  which  the  sensation  is 

agreeable  to  the  patient.  _ _ , combined  effects 

o^  b"olk^  ctttdicTrthS  the“fatS;t%alvanic  eurren. 

pressure  without  increasing  the  pn  unon  the  sensory  nerves. 

Ltabolic  activity  and  to  have  a sedative  f “ „eural- 

The  sinusoidal  hydro-electric  baths  ZF  of  museiilar 

gia,  muscular  atrophy  of  nerve  origin,  and  the  idiopathic  type 

’‘‘7lYctro-pathology.-Eleetricity,while^^c^ 
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Pathological  effects  may  result  from  carelessness  or  faulty  technique 
in  the  therapeutic  application  of  electricity,  or  from  contact  with  a con- 
ductor of  high-tension  electricity.  The  effect  of  lightning  upon  the 
human  body  is,  of  course,  but  another  illustration  of  the  pathological 
effects  of  electricity. 

In  using  the  galvanic  current  for  electro-therapeutic  purposes,  the 
operator  may  very  readily  produce  a superficial  burn  if  a strong  current 
is  used  with  small  electrodes  or  if  the  metal  is  not  well  covered.  Too 
long  an  application  of  a moderate  current  will  produce  the  same  effect. 
The  first  phenomenon  is  a temporary  pallor  of  the  skin,  soon  followed  by 
hyperemia  which  is  long  persisting.  These  effects  are  not  considered 
pathological,  and  occur  especially  at  the  cathode,  whenever  a current  of 
any  considerable  intensity  is  employed.  Following  this,  however,  pap- 
ules and  vesicles  appear,  developing  finally  into  a burn  which  in  no  way 
differs  in  appearance  from  a burn  resulting  from  heat. 

Burns  caused  by  the  galvanic  current  are  not  the  result  of  heat  gen- 
eration, but  are  chemic  in  origin  and  may  be  considered  as  the  result  of 
ionization.  The  body  is  the  electrolyte;  salts  collecting  about  the  elec- 
trodes, the  acids  at  the  positive  and  the  alkalies  at  the  negative  pole,  and 
undergoing  decomposition,  may  act  as  tissue  irritants.  The  treatment 
is  that  of  an  ordinary  burn. 

Prevost  and  Battelli  have  shown  by  experiments  upon  animals,  using 
a continuous  current,  that  with  dogs,  death  results  from  cardiac  paralysis 
which  may  occur  without  the  shock  of  breaking  the  current,  or  it  may  be 
caused  by  the  “break”  shock.  Failure  of  respiration  is  secondary  to 
cardiac  failure.  Guinea-pigs  and  rats,  on  the  other  hand,  succumbed 
through  respiratory  failure. 

ith  an  alternating  current  of  low  tension,  dogs  and  guinea-pigs 
died  from  cardiac  paralysis,  respiration  continuing  for  some  time  longer, 
while  with  a high-tension  alternating  current  death  resulted  from  respira- 
tory paralysis. 


The  same  experimenters  have  shown  that  animals  in  which  a low-ten- 
sion current  has  caused  cardiac  paralysis  may  be  sometimes  resuscitated 
by  a high-tension  electrical  current.  The  experiments  of  Cunningham 
would  seem  to  prove  that  if  a strong  direct  or  alternating  current  traversed 
the  entire  body,  death  would  result  from  cardiac  paralysis,  the  current 
producing  a fibrillation  of  the  heart  muscle.  If  the  current  was  passed 
only  through  the  head,  death  would  result  from  asphyxia. 

Prevost  and  Battelli’s  experiments  are  in  harmony  with  those  of 
Cunningham,  inasmuch  as  when  the  voltage  was  relatively  low  (in  the 
un  le^  s),  they  obtained  primary  cardiac  paralysis,  primary  respiratory 
paralysis  resulting  only  when  the  voltage  was  relatively  high  (in  the  thou- 
sanc  s).  e currents,  as  ordinarily  used  for  industrial  purposes,  would 
correspond  to  their  low  voltage  currents.  > 

The  static  machines,”  as  ordinarily  used  for  electro-therapeutic  pur- 
pases,  o not  generate  a current  of  sufficient  strength  or  amperage  to  cause 
•nrJ  ^ ects,  except  such  functional  nervous  disturbances  as  might 

p ssibly  result  from  the  shock  of  unexpectedly  receiving  the  full  charge 
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natmg  cmrents  ot  ' ™ ‘ S It^  i„  the  trolley  system.  A 

lighting  system,  a,rd  ^ ^ either  /hocked  or 

E"  re‘™fl«rpro°rced  hv  the  current  dependi/g  upon  the  conditions 

PS;‘d1o!StS  orelectricity  rgrod^f^l 

Ic^rev™  l“stam  otZe 

“Sd  r":/e‘«  why  we  sometimes  read 

the  victim  of  accidental  contac  w pause  of  death  from  industrial 

dead.  While  cardiac  P^'lErZeTbo*  res^^  and  car- 
currents,  treatment  should  be  included  the  heart  in  its 

diac  stimulation  as  the  curren  ^ ^^rm  blanket  and  given 

fTuU  d^!  h/pEElly, 

StlSEp-sZS/Z  lower  border  Faradisation 

The  test  is  based  upon  the  fact  tliat  mus^  1^^^^ 

=«XXrfZrZMrilitris’lost  before  the  disappearance  ot 
X'-  ^‘-bility,  the  "EagnZk^^^^  " 

^ Electro-diagnosis.-From  a <l‘ag™ate  For 

1 csUi-raflv  in  the  examination  ot  tire  muscies  au«- 
value  chietiy  m me  e galvanic  currents.  _ 

this  purpose  we  be  conducted  where  there  is  a good 

The  examination  should  always  electrical  excitation  may  be 

light,  so  that  slight  muscular  response  to  ..emember  that  touch 

readily  observed,  detecting  faint  muscular  contractions, 

may  be  used  as  an  aid  to  sight  in  ^e^  back 

The  patient  should  be  m the  recun  V ^^.b,eh  is 

supported,  and  should  relax  t e inmsc  . ^ ‘j  ^big  the  induced 

EZr^inZTdZS’S  Z’Zing  d,e  rvnc.ion  of  Ihe  muscles  of  an 
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affected  extremity  with  tlie  corresponding  sound  muscles  of  the  opposite 
extremity,  or  if  the  pathological  process  is  bilateral,  to  compare  the  re- 
action of  the  muscles  under  examination  with  those  of  healthy  muscles. 
The  electrodes  should  be  moistened,  preferably  with  a salt  solution,  to 
secure  the  best  results. 

Fig.  73. 


M.  occlplt. 


M.  retrah.  auric. 
N.  auric,  post. 

M.  splenlus 


N.  accessorius 

M.  stemocleldom. 

M.  cucullarls 

N.  axillaris  (M.  del- 
toid.) 

N.  thoracic,  long.  (M. 
serr.  ant.  maj. 

Plexus  brach. 


o oj  o -v  o 

fc-  0-^3  u aM  a 

gaasags 

g.Q  .oj32a 

,3  iz!&  a 


M.  temporal. 

M.  Irontal. 

M.  corrugator  super- 
clllT. 

M.  orblcul.  palp. 


j- Nasal  muscles. 

M.  levat.  lab.  sup. 
M.  zygomatlcus. 


I M.  orblc.  oris. 

M.  masseter.  [tails. 
M.  levator  mentl  men- 
M.  depressor  lab.  Inl. 

Cquadr.  mentl). 

M.  depressor  ang.  oris 
(trlangul.  mentl). 


N.  hypoglossus. 


Platysma. 

M.  sternohyoldeus. 

M.  omohyoldeus. 

N.  plirenlcus. 

M.  stemothyroldeus. 
Erb's  point  (M.  deltoid. 

biceps,  brach,  Int. 
supinator  long. 

N.  thoracic,  ant.  (M. 
pect.  maj.). 


Motor  points  for  the  head  and  neck.  (Sahli.) 


The  examination  should  be  systematic,  beginning  with  the  faradic 
current  and  ending  with  the  galvanic  current. 

Faradic  Reactions. — A faradic  current  of  a given  strength  will 
cause  a greater  response  in  a muscle  when  applied  over  the  motor  nerve 
at  its  point  of  entrance  than  when  applied  over  an  indifferent  part  of  the 
muscle.  The  point  where  the  nerve  enters  the  muscle  is  spoken  of  as 
the  “motor  ‘point,”  and  should  be  located  and  employed  by  the  operator 
in  making  his  examination. 
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This  method  is  not  always  satisfactory  in  testing  single  muscles,  owing 
to  the  diffusion  of  the  current  causing  contractions  of  adjacent  muscles. 
When  this  occurs,  the  difficulty  may  be  overcome  by  resorting  to  the 
method  of  Duchenne,  and  applying  an  electrode  to  either  end  of  the 

The  neo-ative  electrode  should  be  selected  as  the  active  electrode,  and 
the  secondary  current  used.  Commencing  with  feeble  shocks,  the  rate 
of  which  may  be  regulated  by  a rheotome  or  by  an  interrupter  handle,  the 
operator  increases  the  strength  of  the  current  gradually  until  sufficient 
to  produee  muscular  contraction,  which  may  then  be  compared  with 

that  of  other  muscles. 


TTin  74. 


Rectus' ab- 
dominis. 
Intercos- 
tal nerves. 


SerratuB 
magnuB. 
Laiissi- 
muB  dorsi. 


Intercos- 
tal nerves. 


Trans,  ab- 
dominis. 


Motor  points  of  the  trunk.  (From  von  Ziemssen.) 


Galvanic  Beaction.-For  testing  with  the  galvanic  current,  the  bat- 
terv  should  be  equipped  with  a rheostat,  a milhamperemetCT,  and  witn 
a ILiTl  switch,'aa‘ir  is  in,portant  that  the  poles  be  changrf  — ^ 
bpinn  necessarv  for  the  operator  to  alter  the  position  of  the  electro 
^ the  muscular  response  to  the  galvanic  current  occurs  “'X  ^ ^ 
and  opening  of  the  current,  the  first  point  to  determine  is 
these  Lntrfctions  occur  in  the  normal  sequence,  as  the  current  „ 

'‘''^strrrwith  a current  which  is  not  strong  enough  to  cau^ 
action  of  tL  muscles,  and  the  strength  gradually  increased,  res  S 
sS  each  time  the  intensity  is  increased  so  as  to  change  the  polarity. 
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In  healthy  muscles  the  first  response  will  be  at  the  cathode  upon  closing 
the  current;  then,  as  we  further  increase  the  strength  of  the  current, 
the  next  response  we  note  in  addition  to  the  K.  C.  C.  is  that  at  the  anode 
upon  closing.  Next  in  order  would  be  contraction  at  the  anode  upon 
opening,  and  lastly,  at  the  cathode  u])on  opening.  This  normal  reaction 
may  be  indicated  therefore  as  follows  :CCC — ACC  — AOC  — COC. 


Fig.  75. 


Motor  points  of  the  arm,  under  side.  (From  von  Ziemssen.) 


1.  Musculocutaneous  nerve.  2.  Musculocutaneous  nerve.  3.  Biceps, 
the  tnceps.  6.  Median  nerve.  8,  Brachialis  anticus.  10.  Ulnar  nerve, 
median  nerve  to  the  pronator  teres. 


4.  Internal  nerve  of 
12.  Branch  of  the 


For  practical  purposes  in  testing  the  operator  need  only  concern 
himself  with  the  observation  as  to  whether  the  cathodal  closing  contrac- 
tion is  greater  than  the  anodal  closing  contraction. 


Fig.  76. 


Motor  points  of  the  arm,  outer  side.  (From  von  Ziemssen.) 

1.  External  head  of  the  triceps.  2.  Musculospiral  nerve.  3.  Brachialis  anticus.  4.  Supinator 
gus.  o.  ihxtensor  carpi  radialis  longior.  6.  Extensor  carpi  radialis  brevior. 


In  testing  with  the  galvanic  current,  the  active  electrode  is  placed  as 
esciibed  under  testing  by  the  faradic  current  upon  the  so-called  motor 
points.  If  the  muscle  does  not  respond,  however,  to  a current  the  strength 
\ comfortably  borne  by  the  patient,  the  active  electrode 

should  be  placed  on  the  lower  tendon  of  the  muscle.  This  is  the  so- 
called  longitudinal  reaction.” 
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'I\)  recapitulate,  the  normal  reaction  should  be  a ])rompt  muscular 
contraction  upon  faradic  f^limulation,  with  prompt  response  upon  closure 


Fio.  77. 


Fig.  78. 


Motor  points  of  the  forearm,  inner 
surface.  (From  von  Ziemssen.) 


Motor  points  of  the  forearm,  outer 
surface.  (From  von  Ziemssen.) 


Bunauc.  X teres 

Fiq  77  _1  Flexor  carpi  radialis  2.  Branch  of 

“Cl  oi|on‘.t*.“SS.W 

:ond,  third,  and  fourth).  - " 

T-i  imr>  t TPvi-arka/M’ 


b).  2U.  i^iexor  uicvio  . . • j*  a 

jhird*  and  fourth).  • i • o ci,irtlnfltor  loncus.  3.  Extensor  niiniini  i6|k  ‘p_ 

C’  7s!—!.  Extensor  carpi  ulnans.  2.  Supinato  ^ ^arpi  indiahs  brevior. 

20.  D«™li=^ 

hen  the  galvanic  current  is  u.sed,  the  cathodal  closing  contraction  being 

Onrrent.-With  this 
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current  the  question  as  to  which  pole  is  used  as  the  active  electrode  is  of 
little  practical  importance,  the  main  point  to  consider  being  whether  or  not 
the  excitability  is  increased  or  diminished.  Faradic  hyjjerexcitability 
occurs  in  tetanus  and  tetany,  recent  hemiplegia,  infantile  hemiplegia,  and 
diplegia,  and  sometimes  in  chorea. 

Faradic  hypoexcitability  occurs  in  long-standing  cases  of  cerebral 
palsy,  in  tabes  with  marked  muscular  hypotonia,  in  various  forms  of 
muscular  atrophy,  in  neuritis,  and  sometimes  in  insular  sclerosis. 

Fig.  79.  Fk3-  80. 


Motor  points  of  the  thigh,  anterior  Motor  points  of  the  thigh,  posterior 
surface.  (From  von  Ziemssen.)  surface.  (From  von  Ziemssen.) 

Fig.  79. — 1.  Tensor  vagin®  femoris  (branch  of  the  superior  gluteal  nerve).  2.  Anterior  crural 
nerve.  3.  Tensor  yagin®  femoris  (branch  of  the  crural  nerve).  4.  Obturator  nerve.  5.  Rectus 
femoris.  6.  Sartorius.  7.  Vastus  externus.  8.  Adductor  longus.  9.  Vastus  externus.  10.  Branch 
of  the  crural  nerve  to  the  quadriceps  extensor  cruris.  12.  Crureus.  14.  Branch  of  the  crural 
nerve  to  the  vastus  externus. 

Fig.  80. — 1.  Adductor  magnus.  2.  Inferior  gluteal  nerve  for  the  gluteus  maximus.  3.  Semi- 
tendinosus.  4.  Great  sciatic  nerve.  5.  Semimembranosus.  6.  Long  head  of  the  biceps.  7.  Gas- 
trocnemius (internal  head).  8.  Short  head  of  the  biceps.  10.  Posterior  tibial  nerve.  12.  Peroneal 
nerve.  14.  Gastrocnemius  (external  head).  16.  Soleus. 


Galvanic  Current. — In  studying  the  abnormal  response  of  nerve  and 
muscle  to  the  galvanic  current,  quantitative  anomalies  are  not  nearly  so 
important  as  qualitative  changes.  Galvanic  hyperexcitability  is  nearly 
always  found  where  there  is  faradic  hyperexcitability,  but  may  also 
occur  in  the  conditions  which  we  shall  consider  under  the  heading  of 
“Reactions  of  Degeneration,”  where  there  is  diminution  or  loss  of 
faradic  excitability. 
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Galvanic  liyiioexcilability  is  seen  in  the  last  stage  of  degeneration 
of  nerve  and  muscle.  There  may  also  be  changes  or  departures  from  the 
normal  physiological  order  of  the  occurrence  of  contraction;  these  may  be 
called  “serial  anomalies.”  These  changes  in  the  nature  or  mode  of  the 
muscular  contractions,  together  with  diminution  or  loss  of  faradic  ex- 

Fig.  81.  82. 


Motor  points  of  the  leg,  outer  side.  Motor  points  of  the  leg,  inner  side. 

(From  VON  Ziemssen.) 

Fig.  81.— 1.  Peroneal  nerve.  2.  Peroneus  1°^®-  7^Exfensor"communfs^^ 
ribialis  anticus.  5.  Soleus.  9.  Peroneal  brevis.  lO.Dor^l 

brevis  di.itorum.  17.  Abductor 

Gastrocnemius  (internal  head).  2,  Soleus.  3.  Flexor  communis  d.g.torum 
ongus.  5.  Posterior  tibial  nerve.  5.  Abductor  pollicis. 

’itability,  constitute  what  is  known  as  the  reactions  of  degeneration,  and 

will  be  considered  more  in  detail  under  that  heading. 

Eeactions  of  Degeneration.— This  condition  is  present  in  disease  i 
destruction  of  any  part  of  the  lower  motor  segment,  ^his  includes  In 
part  of  the  motor  pathway  extending  from  and  including  the  gan^h 
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cells  in  the  anterior  horns  of  the  cord  and  the  nerve-fibers  leading  from 
them  to  the  muscles.  The  cranial  nerves,  with  their  nuclear  origin, 
also  come  under  this  head.  Reactions  of  degeneration  are  to  be  found, 
therefore,  in  such  conditions  as: 

Acute  and  chronic  polio-encephalitis  superior;  acute  and  chronic 
polio-encephalitis  inferior  (bulbar  palsy);  acute  and  chronic  anterior 
poliomyelitis;  amyotrophic  lateral  sclerosis;  single  or  multiple  neuritis 
(whether  from  trauma,  infection,  or  intoxication),  and  syringomyelia  and 
insular  sclerosis  when  these  diseases  involve  the  gray  matter  of  the  an- 
terior horns  of  the  cord. 

The  reaction  of  degeneration  is  absent  in  lesions  involving  the  upper 
motor  segment,  such  as  in  pure  cerebral  paralysis  or  in  diseases  of  the 
cord  involving  only  the  white  matter.  It  is  also  absent  in  the  idiopathic 
muscular  atrophies  and,  needless  to  say,  in  hysterical  palsies. 

The  changes  which  follow  a lesion  causing  degeneration  of  a motor 
nerve  vary  with  the  different  stages  of  the  affection.  Immediately  after 
the  onset,  faradic  and  galvanic  excitability  of  the  nerve  is  increased, 
and  faradic  and  galvanic  excitability  of  the  corresponding  muscles  de- 
creases. There  is  then  gradual  diminution  of  the  excitability  of  the  nerve, 
with  a corresponding  diminution  of  faradic  irritability  of  the  muscles, 
but  an  increase  of  galvanic  muscular  irritability.  In  about  ten  days’ 
time  these  changes  reach  their  maximum,  and  the  typical  reactions  of 
degeneration  are  seen.  The  nerve  does  not  respond  to  faradic  or  gal- 
vanic irritability  and  the  muscles  do  not  respond  to  faradic  irritability,  but 
are  hyperexcitable  to  galvanic  irritability.  There  is  inversion  of  the  nor- 
mal physiological  formula  of  contraction  with  the  galvanic  current, 
anodal  closing  contraction  now  being  stronger  than  cathodal  closing  con- 
traction. The  formula  now  becomes  :A  C C — C C C — A.  O C — 
C O C. 

From  this  stage  there  is  a gradual  diminution  of  galvanic  excitability, 
and  the  muscular  contractions  are  sluggish  and  prolonged,  the  other 
features  remaining  the  same.  Should  recovery  ensue,  voluntary  motor 
power  is  regained  first;  next  there  is  a return  of  faradic  excitability,  catho- 
dal closing  contraction  gradually  becomes  stronger  than  the  anodal 
closing  contraction,  and  muscular  contractions  in  response  to  the  galvanic 
current  become  shortened  and  sharper.  In  some  instances  there  may  be 
only  partial  or  incomplete  reaction  of  degeneration,  which  condition  is 
spoken  of  as  “beginning  reaction  of  degeneration.”  This  consists  of  a 
diminution  in  reaction  to  the  faradic  current,  but  not  a complete  loss, 
while  the  galvanic  changes  remain  the  same  as  in  complete  reaction  of 
degeneration.  When  this  condition  occurs,  the  degenerative  process  is 
less  marked  than  when  complete  reaction  of  degeneration  is  present,  and, 
therefore,  gives  a better  outlook  from  a prognostic  standpoint. 

To  recapitulate,  the  test  for  the  reactions  of  degeneration  should  not 
be  made  for  at  least  ten  days  after  the  onset  of  an  acute  condition.  When 
present,  they  indicate  a lesion  of  some  portion  of  the  lower  motor  neuron. 
They  consist  of  the  following  phenomena:  No  response  to  the  faradic 
current;  increased  excitability  to  the  galvanic  current,  with  a reversal  of 
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polar  reactions,  anodal  closing  contraction  being  stronger  than  cathodal 
closino-  contraction,  and  the  response  being  slow  and  prolonged. 

Myasthenic  reaction,  or  the  reaction  of  fatigue,  is  characterized  by 
a oradual  diminution  in  the  muscular  response  to  faradic  shocks  of  a 
o-iven  streno-th.  Furthermore,  to  produce  muscular  contractions,  repeated 
shocks  of  the  faradic  current  must  be  emidoyed,  and  the  strength  of  the 
current  must  be  progressively  increased,  until  a period  is  hnally  reached 
at  which  the  muscle  will  not  respond  at  all  to  a powerful  faradic  shock 
After  an  interval  of  a few  minutes,  faradic  excitability  reappears,  but  if 
the  muscle  response  is  again  tested,  it  will  be  found  that  it  becomes 
exhausted  as  before.  Muscular  reaction  to  the  galvanic  current  in  this 

condition  is  unchanged.  _ . ■ u 

The  myasthenic  reaction  is  characteristic  of  myasthenia  gravis,  being 
seen  but  rarely  in  other  conditions.  As  myasthenia  gravis  is  considered 
of  toxic  origin,  it  is  interesting  to  note  that  Gunn  has  demonstrated  the 
same  reaction  in  the  muscles  of  frogs  poisoned  by  yolumbme. 

Myotonic  reaction  is  characterized  by  the  fact  that  upon  farad  c 
stimulation  there  is  a hyperexcitability  of  nerve  and  muscle  Je  inuscular 
contraction  persisting  for  some  time  after  the  cessation  of  the  electnca 
stimulation.^  There  is  also  galvanic  hyperexcitabihty  of  nerve  and  muscle 
and  a modification  in  the  form  of  the  reaction-cathodal  and  ano  a 
closing  contractions  becoming  about  equal.  With  either  fara  i g 
vanic  currents  there  may  be  peculiar  undulatory  or  wave-hke  contrac- 

tion^  of  reaction  is  pathognomonic  of  myotonia  congenita  or 

^^SrRictiom-This  is  a condition  in  which  anodal  el^^mg  and 
anodal  opening  contractions  tend  to  become  equal  -djould_be  re^p 
sented  bv  the  following  formula:  G C G — A y.  v.  aw 
This  reaction  is  said  to  indicate  an  insufficient  blood-supply  to  th 

”"Smak  and  Donmer's  reaction,  or  the  longitudinal  reaction,  occurs 

when  the  motor  point  is  displaced,  the  muscle  “"‘7% 

when  the  active  electrode  is  applied  over  the  junction  of  the  muscle 

ThttilioTatpears  early, -within  two  or  three  days  after  an  injury 
to  ale  ve  -Ind  S not  be  cmifused  with  the  typical  reactions  of  degem 
ration  which  do  not  appear  before  ten  days  have  elapsed. 

Doumer*  reaction,  however,  like  the  reaction  of  degeneration,  is  most 

marked  upon  anodal  closing  contraction.  Klpvcle 

Electnc  Vibratory  Massage.-Vibratory 

has  had  its  day  of  P°P>>l“Ry v'  T"  ^oo  nmch  Cs  f- 

ffitteThoraml  when^  ;,':y^;rrs  Med  to  obtain  the  expected  results,  it 

fell  into  disfavor.  _ • ai  j.  * orani  nf  rli<?pnsp  is  an  old  one. 

The  principle  of  vibration  in  the  treatment  ot  disease  , • u 
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these  methods,  mechanical  vibration,  even  from  the  best  of  “vibrators,” 
is  coarse  and  slow,  and  cannot  be  expected  to  usurp  the  functions  of  these 
currents.  The  best  vibratory  massage  machine  can  only  produce  thou- 
sands of  oscillations  per  minute,  while  high-frequency  coils  give  millions 
of  vibrations  per  second. 

The  best  machine  is  one  capable  of  giving  true  vibrations  in  all 
directions.  The  vibrations  should  be  imparted  to  the  patient,  and  not  to 
the  operator.  The  machine  should  be  comparatively  noiseless,  readily 
adjusted,  and  should  give  uniform  vibrations.  The  source  of  power  is 
generally  the  electric-light  circuit,  connection  being  made  with  the  ordin- 
ary lamp  socket. 

Physiological  Action. — ^Electric  vibratory  massage  acts  as  a mechan- 
ical irritant  upon  muscles,  causing  contraction  and  increasing  the  growth 
of  the  muscle-fibers.  The  muscular  contractions  produce  an  increase  in 
the  local  blood-supply  and  thus  stimulate  nutrition.  The  activity  of  the 
skin  is  also  increased.  It  is  doubtful  if  there  is  any  considerable  effect 
produced  upon  the  nerves  except  such  as  would  result  from  an  increase 
in  their  blood-supply. 

Some  of  the  conditions  capable  of  being  benefited  by  vibratory 
massage  are  weakened  or  atrophied  muscles,  constipation  (especially 
atonic),  subacute  and  chronic  muscular  and  articular  rheumatism,  in- 
somnia, and  obesity.  It  is  beneficial  in  the  form  of  neuralgia  which  is 
relieved  by  pressure,  but  contraindicated  in  neuralgia  which  is  unrelieved 
by  pressure.  It  promotes  absorption  in  contusions  and  allied  conditions, 
but  is  contraindicated  when  pus  has  formed.  It  should  not  be  given 
when  the  blood-vessels  are  the  seat  of  such  pathological  changes  as  arterio- 
sclerosis or  aneurysm.  It  should  not  be  employed  within  the  female 
pelvis,  the  rectum,  or  in  the  urethra,  and  should  also  be  avoided  in  tuber- 
culosis or  where  there  exists  a malignant  growth. 

Magnetism. — If  a small  compass  is  brought  near  a wire  through  which 
is  passing  a strong  current  of  electricity,  the  needle  will  be  deflected  in 
the  direction  of  the  flow  of  the  current.  This  is  due  to  the  fact  that  a field 
of  magnetic  force  surrounds  the  wire,  the  lines  of  which  are  at  right  angles 
to  the  direction  of  the  current’s  flow. 

Another  illustration  of  the  magnetic  force  in  a current-carrying  wire 
is  seen  if  the  wire  is  brought  in  contact  with  ii’on  filings.  The  filings  will 
adhere  to  the  wire  as  long  as  the  current  flows  through  the  wire,  but  will 
fall  off  if  the  current  is  stopped. 

The  earth  itself  is  a magnet,  with  the  lines  of  magnetic  force  passing 
from  the  north  to  the  south  pole,  and  any  magnetized  substance,  such  as  a 
bar  of  iron,  is  surrounded  by  magnetic  lines  of  force  flowing  from  one 
end  or  pole  of  the  magnet  to  the  other.  These  lines  do  not  flow  in  a 
straight  course,  but  outward  in  curved  lines,  and  after  passing  an  imagin- 
ary line  at  right  angles  to  and  bisecting  the  magnet  (termed  the  magnetic 
equator)  curve  inward  toward  the  opposite  pole. 

Magnetism,  like  electricity,  is  a force,  and  Bachelet  claims  that  by 
means  of  an  apparatus  that  he  has  devised  he  can  utilize  this  force  in 
the  treatment  of  disease. 
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llis  apparatus  consists  of  two  co-acting  electromagnets  which  he 
places  one  on  either  side  of  tlie  patient.  The  electric,  y ,ec|U,red  to 
’ei  e'-aise  then,  may  be  obtained  from  a battery  of  dry  cells  or  Iron  the 
Ze”t  current.  It  is  claimed  by  Baclielet  that  die  magnetic  lines  of  orce 
dins  generated  will  increase  the  electric  potential  o the  living  bixly 
■«  pe?'  «nt.,  and  that  this  energy  is  transformed  into  vital  energy 
It  is  further  claimed  that  the  magnetic  wave  will  lower  biood-piessure  and 
act  as  a aeneral  sedative  ; also  that  it  stimulates  secretion  and  excretion. 

‘ The  Bachelet  “magnetic  wave  generators”  have  been  recommended 
for  d!e  t“it  of  a“host  of  conditions,  varying  from  arteriosclerosa, 

and  conclil^ons  ar“  confirmed.  Certainly,  unless  Bachelet  ha,  so  ved 

;aS;icIreVr;:;ol  by 

Photo-therapy.— The  physiological  effects  ot  hgiit  are  uue 

orange,  and  red  rays.  the  snectrum,  but  most 

found  chiefly  rays  affect  the  living  organism 

in  re^nrvfa"  W asaLdative,  while  the  effect  of 

red  light  is  to  stimulate.  „nnn  elementary  considerations, 

Without  ^-,1  the  applicatfon  of  light  as  a 

however,  we  will  concer  ^ortrlpQPpnt  electric  light  contains  ca- 

therapeutic  measure.  Ordinary 

loidc  rays,  lint  practica  yn^  generally  arid  locally.  The  most 

application  of  heat  and  g , | PiO-randle-DOwer  incandescent 

simple  “ 'XflSr  1°  cant  attach^  to  any  lamp  socket 

globe  mounted  in  a metal  retlecto  . consist  of  a series  of  incan- 

and  is  easily  handled.  permit  of^their  being  applied  about  a 

descent  lights  so  arr^ge  a P almost  entirely  upon  the  heat 

joint  or  extremity.  Their  vidue  n-herever 

which  they  generate,  “ , *5'  Perhaps  their  chief  value  is 

the  application  of  heat  loca  y muscular  rheumatism.  ^ 

in  cases  of  subacute  or  c rpnic  npr-anged  for  the  general  application 
Electric-light  bath  cabinets  a x f the  cabinet,  which  fits 

of  heat  and  Ught.  The  Pf '7* 

about  the  neck  so  that  re  ° J j nf  incandescent  lights  w ith 

heat.  Along  the  sides  of  the  cab,  be 

selector  switches  on  the  outside,  so  that  a lew 
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turned  on  as  desired.  A thermometer  is,  of  course,  connected  with  the 
cabinet,  so  that  the  operator  may  determine  and  regulate  the  amount  of 
heat  employed.  Colored  lights  may  also  be  utilized  in  these  cabinets, 
although,  in  my  opinion,  their  efficacy  depends  entirely  upon  the  heat 
generated. 

Another  form  is  the  Beez  portable  electric-light  bath,  which  may  be 
applied  to  the  patient  while  in  bed.  These  baths  are  excellent  in 
producing  diaphoresis,  and  obviously  are  a great  improvement  over  the  old 
“hot  pack”  method.  The  operator  in  using  any  of  the  bath  cabinets 
should  remember  to  keep  the  patient  s head  cool  by  the  application  of  an 
ice-cap  or  cloths  saturated  with  cold  water.  The  physiological  effect  of 
the  incandescent-light  bath  is  to  produce  vasodilatation  with  profuse 
diaphoresis  and  a lowering  of  blood-pressure. 

Ultra-violet  or  actinic  rays  applied  locally  produce  the  following  physio- 
logical effect:  The  skin  becomes  swollen  and  reddened,  the  inflammatory 
process  reaching  its  maximum  in  from  twelve  to  twenty-four  hours.  It 
subsides  in  from  four  days  to  a week,  and  is  followed  by  desquamation 
and  pigmentation. 

This  effect  of  the  actinic  rays  has  been  utilized  by  Finsen  in  the 
treatment  of  disease  by  means  of  a lamp  so  constructed  that  a quartz 
condensor  transmits  the  ultra-violet  rays,  while  caloric  and  other  rays  are 
practically  excluded.  As  blood  diminishes  the  penetration  of  actinic' 
rays,  the  tissues  are  blanched  either  by  pressure  from  a quartz  lens  or  by 
the  introduction  of  adrenalin  hypodermically  or  by  cataphoresis. 

Modern  adaptations  of  the  Finsen  lamp  are  the  Finsen-Reyn  lamp 
Bang  and  Gorl,  in  which  iron  electrodes  are  used,  and 
Fiflard  s modifications,  utilizing  carbon  electrodes  containing  iron  filings. 
Ihe  reason  for  the  introduction  of  iron  into  the  composition  of  the 
decides  IS  that  iron  is  more  rich  in  ultra-violet  rays  than  carbon. 

ihe  hinsen  lamp  and  its  modifications  are  used  chiefly  in  the  treat- 
ment of  lupus  and  allied  conditions. 


V substituted  for  incandescent  lights  in  an  electric- 

igit  bath,  the  patient  is  subjected  to  a certain  amount  of  actinic  radia- 
tion in  addition  to  the  luminous  and  caloric  rays.  The  resulting  effect 
IS  much  the  same  as  that  produced  by  incandescent  lamps,  except  that 
cutaneous  hyperemia  is  more  pronounced.  It  is  claimed  that  these  baths 
possess  some  value  in  the  treatment  of  chronic  endocarditis. 

® been  known  since  the  observations  of  Picton, 

_ at  cases  of  small-pox  had  less  pustulation  and  resultant  pitting  if  treated 
m a rooin  in  which  there  was  no  light  except  such  as  came  through  red 
0ass.  It  IS  believed  that  this  effect  is  the  result  of  the  exclusion  of  the 
irritant  rays,  rather  than  of  any  actual  benefit  derived  from  the  red 


dIovJL^  has  been  em- 

extraeterl  b^'f  “I  during  which  teeth  have  been 

thSieL^  of  ‘he  method  and  the  reaction  upon 

bypno  Ld  *"  *ore  simply 


VoL.  1—20 


306  THE  SPECIAL  THERAPEUTIC  USES  OF  ELECTRICITY 

At  one  time  the  experiment  was  tried  of  keeping  patients  in  a room 

THE  SPECIAL  THERAPEUTIC  USES  OF  ELECTRICITY 

Diseases  of  the  Nerves.— Neuritis.— Mwtep/e  Neuritis.— 'So 
1 trVnl  trentment  should  be  instituted  until  the  cause  has  ceased  to  act, 

peripheral  distribution.  W1  ^ A pi pptrode  as  the  former,  accord- 

(galvano-faradic)  current  gives  „,,„-pnt  With  reaction  of  degenera- 

to  the  patient  than  the  more  a combined  current. 

perience,  have  not  equa  e , the  ^unipolar  vacuum  electrode 

High-frequency  current^  _ _ 

method,  may  chroinc  multiple  neuritis,  counter-irri- 

In  old,  long-standing  cases  o , / . peripheral  distribution) 

a.r  “ ii,u.  i.>~‘ 

Erb  and  Duchenne  adwcate  regarding  selection  of 

Facial  Neuritis.— The  same  g “Multiple  Neuritis” 

current  and  polarity  *at  were  d.scnssed 

rlX;uLd;tT7in1a^.aW  processes  that  they  deserve 

^Pt)aTaf  ptCkctvlcity  is  an 

factor  in  determining  the  ^ ,jgip  there  is  only  a quantitative 

gin.  When  facial  paralysis  is  of  faradic  stimulation, 

change  in  the  response  of  musdes  t imrnediately  after  the  palsy 

the  degree  of  excitability  being  with  the  increase  of  the  reflexes, 

occurs,  'and  is  increased  pi^cidental^y^w^^^^ 

If  the  paralysis  is  nuclear  ^ present,  appcsaring  in 

irrtr^Tarate  thelnset  of  the  palsy.  Should  no  elec.nca 
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1 changes  appear  by  this  time,  the  outlook  is  good  for  recovery  in  from  three 
I to  four  weeks.  If  within  this  time  reactions  of  degeneration  are  absent, 
I but  the  response  to  the  faradic  current  diminished,  and  response  to  the 
j galvanic  current  increased,  the  prognosis  is  good  for  recovery  in  from  eight 
I to  twelve  weeks.  When  partial  or  beginning  reactions  of  degeneration 
! are  present,  the  paralysis  will  probably  last  for  several  months,  while  if 
complete  degeneration  is  found,  recovery  should  not  be  expected. 

Electrical  treatment  for  peripheral  facial  palsy  may  be  commenced 
almost  immediately  with  the  galvanic  current,  using  large,  well-protected 
electrodes,  the  active  anode  covering  the  entire  side  of  the  face,  the  in- 
different cathode  being  applied  to  the  back  of  the  neck  or  between  the 
i shoulder-blades.  The  duration  of  the  treatment  should  be  about  ten 
minutes,  using  a current  of  from  ten  to  fifteen  milliamperes. 

After  ten  days  the  affected  muscles  may  be  treated  by  the  faradic 
: current,  or,  better  still,  by  the  combined  galvano-faradic  or  de  Watteville 

: current.  In  applying  this  current,  the  indifferent  electrode  may  be  held 

i in  the  patient’s  hand  or  applied  to  the  back,  while  the  active  electrode 
should  be  applied  over  the  motor  points  of  the  paralyzed  muscles.  The 
• current  should  be  rhythmically  interrupted  by  means  of  a rheotome. 

I The  application  to  each  muscle  should  not  be  over  a couple  of  minutes  at 
each  treatment,  to  avoid  fatigue  of  the  muscles.  With  the  appearance  of 
contractures,  the  faradic  current  should  be  discontinued,  although  mild 
; galvanism  is  still  of  some  advantage. 

Hunt  has  pointed  out  the  association  of  herpetic  inflammation  with 
lesions  of  the  geniculate  ganglion,  and  in  treating  this  type,  it  is  advisable 
; to  defer  electrical  treatment  until  all  signs  of  herpetic  inflammation  have 
! subsided. 

While  practically  every  variety  of  peripheral  facial  palsy  is  benefited 
by  electiical  treatment,  cases  caused  by  cold  (rheumatic)  respond  most 
readily  and,  as  a rule,  give  the  most  favorable  prognosis. 

Musculospiral  Nerve.  — Involvement  of  the  musculospiral  nerve  alone 
is  most  frequently  the  result  of  pressure  upon  the  arm,  and  constitutes  the 
so-called  “bridegroom’s  palsy”  or  the  more  frequent  “Saturday-night 
palsy.”  As^  the  nerve  supplies  the  extensors'  of  the  forearm  and  wrist 
and  the  supinators,  the  patient  has  “wrist  drop,”  with  the  hand  held  in 
the  semiprone  position.  When  the  paralysis  is  the  result  of  pressure, 
the  prognosis  is  favorable  and  the  application  of  the  galvanic  and  faradic 
currents  hastens  the  recovery. 

Median  Nerve.  It  is  comparatively  rare  for  the  median  nerve  to  be 
affected  alone:  its  treatment  by  electricity  in  no  way  differs  from  that  of 
the  nerves  already  mentioned. 

Ulnar  Nerve.  In  contradistinction  to  the  median  nerve,  the  ulnar  is 
requently  affected  by  reason  of  its  exposed  position,  causing  the  charac- 
eristic  claw-hand  ” deformity.  The  treatment  is  the  same  as  that  of 
other  nerves. 

fh  Lower  Extremity. — These  are  less  frequently  injured 

an  t ose  of  the  upper  extremity,  and  complete  paralysis  of  the  muscles 
supplied  by  a single  nerve  is  also  less  common. 
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Sciatic  Nerve. — Of  the  nerves  of  tlie  lower  extremity,  the  sciatic 
is  the  one  of  most  importance  to  the  electro-tlmrapeutist,  clnefly  because  of 
sensory  disturbances,  and,  indeed,  it  is  at  times  ddhcult  to  determine 
whether  we  are  dealing  with  a neuritis  or  a neuralgia.  , . , 

Electrical  treatment  for  sciatic  neuritis  in  the  acute  and 
stexcres  should,  in  the  opinion  of  the  writer,  be  secondary  to  rest,  but  ith 
the'^patient  in  bed  can  be  advantageously  combined  with  this  ineasuie 
GuiUeminot  advocates  using  the  galvanic  current  with 
electrode  over  the  loins  and  a foot-bath  or  active  electrode  attached  to  t ic 
ca*X  In  my  own  experience  the  best  results  have  been  ob  allied  by 
utg  the  anode  as  the  active  electrode.  This  should  be  followed  b, 

' Neuralgia —It  is  not  within  the  scope  of  this  chapter  to  discu-ss  in 
detSTe  etidoev  of  neuralgia  or  its  differential  diagnosis  but  it  may  be 
ofadvantaTto  ^ out  that  neuralgia  is  characterized  by  paroxysma 
fttaAs  Sere  pain,  and  while  there  may  be  present  the  “ tender  poink|^ 

I an  absence  of  tenderness 

irrtfSiTedSTrdtwd 

SctilrordlgetmSatn^^^ 

the  current  depending  upon  the  go“raUondition. 

For  local  treatment,  galvanism  is  the  method  ol  elewion  o 

pole  \SSlrSenth  to  one  milliampere  per 

trodes  are  best,  and  Bergonie,  Bordier,  Vernay, 

!>o  ‘ STSer"S^SS;:ran£ 

laphoresis-using  such  in 

Rockwell  recommends  the  faradic  current  tor  treaiu  g t 

cas2  wherl  pressure  over  the  " de- 

pain  is  increased  by  pressure,  faradi 

Led,  counter-irritation  L the  application  of  the  faradic 

the  method  of  Duchenne,  ^hjeh  con  ste^^ 

current  by  means  of  a metallic  bius  ^-nrlp  To  secure  the  best 

pole,  wUh  an  indifferently  such  as 

Luits,  the  skin  should  be  dried  d sparks 

Starch,  lycopodium,  talcum,  etc  bta  ic  eiectiic  y 

may  also  be  used  to  bring  a ou  re\u  si  bipolar 

High-frequency  currents  may  be  used  in  tlie  loim 
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effleiive,  followed  by  monopolar  sparks  along  the  course  of  the  affected 
nerve,  as  recommended  by  Albert-Weill,  or  autocondensation  followed 
by  the  application  of  a glass  vacuum  electrode  along  the  course  and 
distribution  of  the  nerve. 

In  discussing  the  treatment  of  neuralgia,  we  should  not  overlook 
the  relation  existing  between  the  viscera  and  certain  cutaneous  areas, 
as  studied  by  Head  and  others.  With  an  abnormal  condition  of  a given 
viscus,  there  is  a hyperesthesia  in  the  corresponding  cutaneous  “zone.” 
In  such  conditions  electricity  is,  of  course,  secondary  in  importance  to 
medical  treatment  of  the  diseased  organ,  but  may  assist  materially  if 
applied  so  as  to  secure  counter-irritation. 

With  reference  to  the  so-called  “visceral  neuralgias,  ” Neiswanger 
claims  to  be  able  to  diagnose  between  ovarian  neuralgia  and  pyosalpinx 
by  means  of  electricity,  stating  that  no  pus  is  pi-esent  in  the  pelvis  if  the 
pain  resulting  from  a mild  galvanic  current  within  the  pelvis  can  be 
relieved  by  rapidly  interrupted  faradism,  but  that  pus  is  always  present 
where  the  pain  resulting  from  the  galvanic  current  is  unrelieved  by  faradism. 

Standing  out  most  prominently  among  neuralgias,  because  of  their 
frequency  and  obstinacy  are  those  of  the  trifacial  and  sciatic  nerves 
and  the  brachial  plexus. 

Trifacial  N euralgia.~One,  two,  or  all  three  branches  may  be  in- 
volved, and  the  pain  is  sometimes  associated  with  muscular  spasm,  con- 
stituting that  most  distressing  condition — tic  douloureux. In  treating 
trigeininal  neuralgia  electrically,  it  should  be  remembered  that  counter- 
irritation is  not  indicated,  and  that  galvanism  promises  the  best  results. 
Bergonie  and  Guilleminot  advocate  currents  as  strong  as  60  to  75  milli- 
amperes,  applied  by  means  of  specially  constructed  metal  electrodes,  the 
active  anode  molded  to  cover  the  entire  half  of  the  face,  and  carefully  cov- 
ered with  felt,  clay,  or  kaolin  moistened  with  a sodium  bicarbonate  solu- 
tion.^ The  indifferent  cathode  should  also  be  of  large  size  (300  to  500  square 
eentimeters),  and  may  be  applied  to  the  back  of  the  neck  or  between  the 
shoulder-blades.  The  duration  of  the  treatment  is  from  thirty  to  forty- 
five  minutes.  Care  must  be  taken  to  see  that  no  metal  touches  the  skin, 
or  a severe  burn  may  result.  I have  obtained  excellent  results,  using  a 
weaker  current  for  a more  prolonged  period  of  time. 

Tousey  reports  excellent  and  often  prompt  results  in  trifacial  neural- 
^a  following  the  use  of  high-frequency  currents,  and  has  observed  that 
the  pam  is  in  some  cases  worse  after  the  first  one  or  two  treatments,  but 
subsequently  disappears. 

_ Brachial  N euralgia.—T\ie  nerves  from  the  brachial  plexus  are  not 
infrequently  affected  by  neuralgia,  the  condition  often  being  mistaken 
or  neuritis  or  rheumatism.  Herpes  zoster  is  often  a complication,  and 
tne  neuralgic  pains  are  most  distressing. 

Galvanism  with  a large  electrode  at  the  back  of  the  neck  and  a smaller 

f course  of  the  nerves  may  afford  slight 

elief.  TTe  current  should  be  mild,  but  long  continued.  The  high-fre- 

be^tr^ed^  ^nve  applied  by  means  of  a glass  vacuum  electrode  may  also 
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Sciatic  Neuralgia. — is  a rather  common  affection,  found  most 
frequently  in  adult  males.  The  causes  are  numerous  and  varied,  and 
are  important  from  the  standpoint  of  the  electro-therapeutist,  as  it  is 
obviously  useless  to  treat  electrically  a neuralgia  resulting  from  the  pres- 
sure caused  by  a tumor,  pelvic  exudate,  or  disease  of  the  pelvic  bones  as 
long  as  the  cause  is  still  active.  Such  neuralgias  as  result  from  exposure  to 
cold  or  from  constitutional  disorders  as  gout  or  rheumatism  are  more 
amenable  to  electric;al  treatment,  but  the  results  are  by  no  means  as 
promising  as  in  trifacial  neuralgia.  The  same  treatment  may  be  u.sed 
as  advised  for  brachial  neuralgia. 

Meralgia  Parsesthetica. — In  this  condition,  the  pain  and  paresthetic 
disturbances  over  the  front  and  outer  surfaces  of  the  thigh  have  been 
treated  by  galvanism,  faradism,  static  and  high-frequency  currents. 
One  observer  has  used  the  metallic  brush  and  faradic  current  for  the 
anesthetic  area  often  present.  My  experience  with  this  affection  has  been 
limited,  but  in  two  cases  treated  with  mild  galvanism,  there  was  prompt 
relief  of  the  pain  and  a gradual  disappearance  of  the  paresthetic  symp- 
toms. The  anode  was  used  as  the  active  electrode. 

Diseases  of  the  Spinal  Cord.— Acute  Anterior  Poliomyelitis.— 
Considered  from  the  standpoint  of  electrotherapeutics,  infantile  spinal 
paralysis  is  the  most  important  of  all  the  spinal-cord  diseases.  First, 
because  of  the  unfortunate  prevalence  of  the  condition,  and  secondly, 
because  of  the  benefit  derived  from  the  application  of  electricity  to  the 
w&stccl  muscles. 

Before  considering  the  electrical  treatment  of  this  affection,  it  may  he 
well  to  briefly  recall  its  pathology.  We  now  know  that  it  is  not,  strictly 
speaking,  an  anterior  poliomyelitis,  but  a myelitis  in  which  the  brunt  of 
the  “insult,”  as  well  as  the  permanent  changes,  are  found  m the  multi- 
polar ganglion-cells  of  the  anterior  horns.  We  also  know  that  not  all  the 
cells  primarilv  affected  undergo  complete  destruction,  many  regenerat- 
ing after  the  acute  symptoms  have  subsided.  Moreover,  m the  muscle 
groups  affected,  there  are  usually  some  fibers  or  muscles  that  remain  in- 
tact. Tousey  aptly  speaks  of  these  as  “the  residual  sound  fibers. 

Some  electrotherapeutists  advise  galvanization  as  soon  as  paralysis 
appears,  but  in  my  opinion  absolute  quiet  and  rest  are  more  important  m 
the  acute  stage  than  any  form  of  electrical  treatment,  and  I believe  it  u 
w ise  to  subject  the  child  to  unnecessary  manipulation  or  any  measure  tha 

might  frighten  it  or  cause  struggling. 

Treatment  of  the  paralyzed  muscles  may  be  commenced  fiom 
to  three  weeks  after  the  subsidence  of  the  acute  symptom^  I the 
muscles  respond  to  the  faradic  current,  they  may  be  stimu  ated  with  e 
rhythmically  interrupted  faradic  or  galvano-faradic  curren  . , 

other  hand,  they  respond  only  to  the  continnous  current 
be  applied,  using  a rheotome  to  secure  interruptions;  whichever  ciirre 
is  U?ed,  active  electrode  should  be  applied  over  the  motor  poi  d of 
the  muscles  and  the  indifferent  electrode  over  the  spine  or  Po'"'- 

Many  cases  of  acute  poliomyelitis  are  mild  in  character,  at 
Improve  or  even  recover  wdthout  treatment,  while  in  others,  the  destriic 
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tion  of  the  ganglion-cells  and  consequent  wasting  of  the  muscies  are  so 
widespread  as  to  leave  the  patient  hopelessly  crippled,  despite  the  most 
persistent  treatment.  Between  the  two  extremes  may  be  found  all 
grades  of  paralysis,  yet  even  in  the  worst  cases  some  good  can  be  ac- 
complished by  thorough  electrical  treatment,  and  in  the  milder  cases 
recovery  can  be  hastened.  Results  have  been  obtained  even  after  many 
years  have  elapsed  since  the  onset  of  the  trouble. 

In  the  above  affection,  electro-diagnosis  is  of  value  both  from  a 
prognostic  standpoint  and  in  informing  the  operator,  by  means  of  the 
modifications  of  the  electrical  reactions,  as  to  the  actual  amount  of 
degeneration  that  has  occurred  in  individual  muscles  or  groups  of 
muscles. 

Chronic  Anterior  Poliomyelitis. — In  this  condition,  where  there  is 
progressive  degeneration  of  the  anterior  horn  cells  and  wasting  of  the 
corresponding  muscles,  it  is  useless  to  expect  anything  approaching  re- 
covery. Here  the  electrotherapeutist  should  devote  his  energies  toward 
improving  the  general  nutrition  of  the  spinal  cord,  and  in  retarding,  as 
far  as  possible,  the  progression  of  the  muscular  atrophy.  For  the  first 
of  these  indications,  Erb  has  advocated  galvanization  of  the  spinal  cord; 
the  current  should  be  ascending,  with  large  electrodes  applied,  one  over 
the  cervical  region,  and  the  other  over  the  lumbar  region.  The  intensity 
of  the  current  should  vary  from  ten  to  thirty  milliamperes,  with  an  average 
duration  of  ten  minutes  for  the  treatment.  In  this,  as  in  other  conditions, 
it  is  well  to  remember  the  general  rule  that  the  milder  the  current,  the 
longer  may  be  the  duration  of  the  treatment.  Faradism  should  not  be 
applied  to  the  cord  because  of  its  irritating  effects. 

The  second  indication  in  this  disease,  stimulation  of  the  muscles, 
is  carried  out  by  the  application  of  the  galvano-faradic,  faradic,  or  sinu- 
soidal currents,  or  if  the  reactions  of  degeneration  are  present,  interrupted 
galvanism  may  be  employed.  The  indifferent  electrode  should  be  placed 
over  the  back  or  at  any  point  on  the  extremity  above  the  affected  muscles, 
and  the  active  electrode  placed  over  the  motor  points  or  over  the  distal 
tendon  (point  of  longitudinal  reaction). 

Locomotor  Ataxia.  Electrical  treatment  of  tabes  dorsalis  is  of 
value  in  relieving  certain  of  the  symptoms  rather  than  toward  retarding 
or  curing  the  disease  itself.  Some  writers  advise  galvanism  of  the  spinal 
cord,  but  in  my  judgment  any  beneficial  effects  upon  the  cord  itself  can 
haidly  be  expected.  Such  symptoms,  however,  as  are  due  to  involve- 
ment of  the  posterior  roots  or  ganglia  may  be  amenable  to  electrical 
treatment.  In  using  galvanism,  the  electrode  should  be  applied  in  such 
a way  as  to  include  the  nerve-roots  of  the  trunk  supplying  the  extremity 
or  other  part  of  the  body  affected.  Large  electrodes  should  be  used,  and 
a current  of  from  ten  to  thirty  milliamperes  should  be  applied  for  a 
J^nod  of  ten  minutes.  Guilleminot,  when  there  are  lightning  pains  in 
the  lower  extremities,  advises  an  indifferent  anode  of  300  or  more  square 
centimeters,  applied  to  the  neck  with  electrically  connected  cathodes  of 
loO  square  centimeters,  placed  under  the  thigh  or  calf  of  each  leg.  This 
method,  in  my  opinion,  is  not  the  best,  as  we  know  from  the  physiolog- 
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ical  effects  of  the  galvanic  cniTent  that  tlie  cathode  acts  as  an  irritant, 
while  the  positive  pole  has  a sedative  action,  and  should,  therefore,  always 
be  used  as  the  active  electrode  where  the  operator  desires  to  relieve  pain. 
Tousey  a])])lies  the  galvanic  current  to  the  spine  by  means  of  cell-baths. 
He  seats  the  patient  in  a perineal  l)ath  connected  with  the  positive  elec- 
trode, with  the  forearms  of  the  patient  in  baths  connected  with  the  nega- 
tive pole.  A current  of  from  25  to  30  milliamperes  is  given  for  a period 
of  ten  minutes,  three  times  a week,  for  from  four  to  six  weeks. 

In  the  treatment  of  the  pains  of  locomotor  ataxia,  as  in  the  treatment 
of  any  painful  condition,  the  current  should  be  increased  gradually  and 
diminished  gradually,  in  order  to  avoid  shock  to  the  patient  by  suddenly 
making  or  breaking  the  current. 

The  extreme  numbness  or  coldness  of  the  feet  and  legs,  which  are  very 
distressing  symptoms  in  some  cases  of  locomotor  ataxia,  I have  relieved 
in  tw’o  instances  by  the  use  of  a strong  faradic  current,  the  effect  lasting 
for  five  or  six  hours  after  the  treatment. 

High-frequency  currents  have  also  been  recommended  for  the  relief 
of  pain,  but  the  results  seem  hardly  to  be  compared  with  the  galvanic  cur- 
rent. Static  sparking  along  the  spine,  like  faradic  electricity,  ip  contra- 
indicated. . 

Primary  Lateral  Sclerosis.— In  this  disease,  as  there  are  increased 

muscular  irritability  and  spasticity,  without  muscular  wasting,  electricity 

in  anv  form  is  practically  useless.  _ • t i 

Syringomyelitis. — Should  the  characteristic  lesion  of  this  disorder 

extend  to  the  anterior  horns  of  the  cord,  the  resulting  muscular  atrophy 
may  be  treated  in  the  same  manner  as  described  under  Chrome  Anterior 
Poliomyelitis.  Galvanism  of  the  spine  has  also  been  recommended. 
Reymond  and  others  have  reported  improvement  following  a;-ray  treat- 

Diffuse  Myelitis. — The  rules  already  outlined^  for  the  treatment  of 
pain,  atrophy,  and  paralysis  occurring  in  the  various  systemic  diseases 
of  the  cord  may  here  be  applied  according  to  the  symptoms  present. 

Diseases  of  the  Brain.— In  the  vast  majority  of  cerebral  dise^es 
the  results  of  electrical  treatment  have  been  negative.  Of  the  most  fre- 
quently seen  pathological  conditions,  hemorrhage,  tumor,  and  abscess 
the  first  named  is  the  only  one  in  which  electrical  treatment  mig^it  be  of 
some  use,  but  even  in  this  condition,  electricity  has  a very  limited  sphere 
of  usefulness.  Whatever  value  this  therapeutic  agent  may  have  is  mani- 
fested in  the  resulting  palsies  occurring  in  consequence  of  the  vascular 


lesion.  . . 

The  first  rule  of  treatment  in,  for  instance,  hemiplegia  accompanpng 

a stroke,  would  be  to  withhold  all  electrical  treatment  for  at  least  one 
month  The  second  rule  is  never  to  apply  faradism  or  interrupted  ga  - 
vanism  if  there  are  any  signs  of  spasticity  Mild  galvanism  mav  be  em- 
ployed to  improve  the  general  nutrition  of  the  Paralyzed  extremiti^  and 
faradism  is  sometimes  serviceable  in  stimulating  individual  muscles  m 
such  a way  as  to  overcome  the  contraction  of  their  antagonists 

Electrldiagnosis.-ks  the  hemiplegia  resulting  from  cerebral  lesion 
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is  due  to  disturbance  of  the  upper  motor  neuron,  it,  of  course,  follows 
that  reactions  of  degeneration  would  be  absent. 

Cerebral  Galvaiiizati(m—T\\e  experiments  of  Buckhardt,  Erb,  von 
Ziemssen,  I>educ,  and  others  have  proved  conclusively  that  the  resistance 
of  the  cranial  bones  and  overlying  tissues  can  be  overcome  by  electrical 
currents.  Galvanization  of  the  cerebrum  may  induce  a sense  of  vertigo, 
and  it  is  claimed  by  Leduc  that  with  the  anode  placed  over  the  forehead  and 
the  cathode  over  the  neck  or  body,  the  galvanic  current  will  cause  intel- 
lectual stimulation,  and  that  somnolence  occurs  if  the  position  of  the  poles 
be  reversed.  I believe,  however,  withDigmet,  that  no  absorbative  effect 
can  be  obtained  upon  a cerebral  blood-clot  without  using  a current  of 
so  great  an  intensity  that  harm  would  result,  especially  as  Zimmern, 
Batch,  and  others  have  produced  epilepsy  by  experimental  cerebral  electri- 
zation. 

Functional  Nervous  Disorders. — Sydenham’s  Chorea. — This  is  a 
self-limited  disease,  tending  toward  recovery  in  from  two  to  four  months, 
and  I cannot  but  feel  that  many  of  the  beneficial  effects  of  electricity 
reported  have  been  due  to  the  tendency  of  the  condition  to  improve,  rather 
than  as  a result  of  the  electrical  treatment.  In  long-standing  cases,  how- 
ever, treatment  tending  to  improve  the  general  condition  is  certainly  ad- 
visable. General  galvanization  or  faradization  may  be  used  advanta- 
geously, also  the  static  breeze,  or  the  application  of  high-fre(|uency  currents 
over  the  spine  by  means  of  the  glass  vacuum  electrodes.  For  the  con- 
dition known  as  post-choreic  hemiplegia,  or  where  there  is  general  weak- 
ness occurring  as  a sequel  of  this  affection,  rhythmically  interrupted 
faradization,  galvano-faradization,  or  the  sinusoidal  current  may  be 
applied  to  the  extremities.  In  the  early  stages  of  chorea,  electrical  treat- 
ment in  any  form  is  entirely  secondary  to  that  most  valuable  therapeutic 
measure — rest. 

Choreiform  movements  occurring  as  the  result  of  other  conditions 
are  not  considered  in  the  above  discussion  of  the  electrical  treatment  of 
chorea.  Under  this  head  would  come  hysterical  choreiform  movements 
and  post-hemiplegic  cliorea. 

Electro-diagnosis  is  of  no  value  in  differentiating  true  chorea  from 
allied  conditions,  as  the  reactions  of  degeneration  would  be  absent  in  all. 

Hysteria. — -This  disorder  is  characterized  by  marked  emotional 
instability  and  a proneness  to  react  to  suggestion.  Janet  has  even  gone 
so  far  as  to  claim  that  all  the  sjTnptoms  are  induced  by  suggestion. 
Without  entering  into  a discussion  of  the  etiology  of  hysteria,  the  impor- 
tant fact  from  the  standpoint  of  the  physician  is  that  the  varied  symptoms 
are  removable  by  suggestion. 

For  treating  the  protean  manifestations  of  hysteria,  the  electrothera- 
peutist has  a most  valuable  means  of  treatment  at  his  command.  The 
noise  and  sensory  impression  of  the  faradic  current;  the  sparks  and  breeze 
of  the  static  machine,  with  its  huge  size  and  revolving  wheels;  and  the 
beautiful  violet  rays  of  high-frequency  currents,  when  applied  by  means 
of  the  glass  vacuum  electrodes,  are  all  pregnant  with  suggestive  possibil- 
ities. 
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Aside  from  tlie  psychic  state,  the  syni])toms  with  which  one  meets 
may  lie  almost  any  form  of  sensory  or  motor  distiii'hance.  The  sensory 
symptoms  vary  from  pain  to  complete  loss  of  sensation,  and  the  motor 
symptoms  from  increased  motion  to  complete  paralysis.  'Ihiis  tremors, 
spasms,  convulsions,  hemiplegia,  monoplegia,  and  paraplegia  may  he 
presented,  and  it  has  been  well  said  that  hysteria  can  simulate  any  known 
disease.  The  operator  should,  above  all  things,  remember  that  in  remov- 
ing an  hysterical  symptom  by  electrical  suggestion,  he  is  only  lopping  off 
but  one  of  the  tentacles  of  the  octopus,  and  that  his  whole  manner  and 
attitude  toward  the  patient  should  be  one  of  constant  optimism.  Di.s- 
cipline,  a healthful  environment  and,  in  some  instances,  isolation  are 
necessary,  electricity  being  l.)ut  one  agent  in  effecting  a cure. 

The  kind  of  current  used  should  vary  according  to  the  symptoms 
presented;  thus,  anesthesia  may  be  treated  by  the  static  souffle  or  breeze, 
by  the  static  bath,  or  by  high-frequency  currents,  using  the  glass  vacuum 
electrode.  If  resistant  to  these  methods,  the  faradic  current  may  be 
applied,  using  the  faradic  brush  attached  to  the  negative  pole  of  the 
battery.  The  hyperesthetic  areas  or  “devil  spots”  may  be  treated  with 
o-alvanism,  using  the  positive  pole  as  the  active  electrode,  by  mild  faradism, 
or  by  Ilia’ll  frequency  applied  in  the  same  manner  as  for  anesthesia. 

Hysterical  paralysis  may  be  treated  in  much  the  same  manner,  com- 
bining the  electricity  with  passive  movements,  and,  as  motion  is  gradually 
regained,  with  voluntary  reeducational  movements  of  precision.  Hys- 
terical hiccough  and  vomiting  frequently  yield  to  galvanization  of  the 
pneumogastric.  For  the  globus  hystericus  and  hysterical  aphonia  the 
static  breeze  or  the  high-frequency  effleuve  constitute  the  best  forms  of 


electrical  treatment.  , , , • i 

The  reader  will  bear  in  mind,  I trust,  that  in  any  hysterical  condition 

it  is  not  so  much  the  form  of  electricity  that  is  used,  as  the  manner  m 
which  it  is  given,  and  that  to  secure  the  best  results,  one  must  judiciously 
combine  psvchotherapy  with  the  electro-therapy.  , , . i 

Neurasthenia. — In  this  disease,  characterized  by  exhaustion  and 
imperfect  nutrition  of  the  nerve-centres,  the  symptoms  are  those  of  motor, 
sensory,  and  psychic  fatigue,  combined  with  evidences  of  imperfect  metabo- 
lism of  which  atonic  gastro-intestinal  disturbance  is  perhaps  the  mos 
conspicuous.  To  meet  these  indications  we  have  in  electricity  a means, 
not  of  securing  rest,  which  is  of  first  importance,  but  an  aid  in  improving 
the  general  nutrition  and  of  temporarily  relieving  some  of  the  manifold 

the  treatment  of  neurasthenia,  the  static,  faradic,  galvanic,  sinu- 
soidal, and  high-frequency  currents  are  all  of  value,  and  has  i 
ardent  advocates.  The  first  general  rule  to  remember  is  that  the  sehc^ 
tion  of  the  current  to  be  used  will  depend  large  y upon  the  state  of  I ood 
pressure.  With  low  arterial  tension,  static  ^^^^^ricity  or  the  In  h- 
quency  spark  or  effleuve  would  be  indicated  on  account  of  their  phjsi 

lo2;ical  action  in  raising  blood-pressure.  _ _ dip 

^With  high  arterial  tension  or  when  arteriosclerosis  is  pre  . ^ 

antocomlensation  method  of  applying  high  frequency  is  indicated  . 
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cause  of  its  property  of  lowering  blood-pressure.  Both  static  and  high- 
frequency  currents  are  of  benefit  in  stimulating  or  regulating  general 
metabolism,  as  are  also  the  galvanic  and,  to  a lesser  degree,  the  faradic 
and  sinusoidal  currents. 

The  static  bath  is  perhaps  the  most  generally  preferred  method  of 
applying  static  electricity  in  the  treatment  of  neurasthenia.  With  the 
positive  pole  grounded,  the  patient  is  seated  upon  an  insulated  platform 
with  his  feet  in  contact  with  a metal  plate  attached  to  the  negative  pole 
of  the  machine.  Commencing  with  five-minute  treatments  daily,  or  every 
other  day,  the  duration  may  be  gradually  lengthened  to  thirty  minutes  or 
even  longer.  Should  insomnia  be  present,  the  patient  should  be  con- 
nected to  the  positive  pole  and  the  negative  pole  grounded. 

Static  sparking  may  be  given  along  the  spine,  with  the  active  electrode 
connected  to  the  positive  pole  of  the  machine.  This  method  is  particularly 
valuable  in  cases  presenting  low  blood-pressure.  The  treatments  should 
not  be  of  long  duration,  and  the  sparks  should  not  be  allowed  to  impinge 
in  succession  on  any  one  point,  as  it  would  cause  the  patient  considerable 
pain  and  discomfort. 

Neurasthenic  headaches  are  sometimes  relieved  by  the  head  breeze, 
and  the  constipation  so  commonly  present  in  neurasthenia  may  be  treated 
by  application  of  the  static  spark  to  the  left  iliac  fossa. 

Galvanism. — The  continuous  current  is  not  used  as  much  for  the 
general  effect  in  neurasthenia  as  are  the  static  and  high-frequency  cur- 
rents. For  relief  of  the  headache  and  other  cerebral  symptoms,  Castex 
and  Leduc  advocate  the  application  of  the  galvanic  current,  using  a large 
positive  electrode  at  the  back  of  the  neck  and  a smaller  cathode  to  the 
forehead.  A current  intensity  of  twenty  milliamperes  may  be  applied 
for  ten  or  fifteen  minutes.  It  is  important  that  the  current  be  turned  on 
and  off  gradually.  The  backache  so  common  in  this  condition  is  some- 
times relieved  by  galvanism,  the  operator  using  a large  positive  electrode 
over  the  painful  area,  which  is  usually  the  lumbar  region. 

Galvanization  is  also  recommended  as  being  more  or  less  effective 
in  relieving  cardiac  palpitation,  constipation,  and  sexual  impotence. 

Faradism. — ^^^Tile  some  writers  entirely  ignore  the  use  of  faradism  in 
the  treatment  of  neurasthenia,  I believe  it  to  be  of  considerable  value, 
especially  when  applied  to  the  spine  or  in  the  form  of  general  faradization. 
In  the  latter  method,  the  patient’s  feet  are  placed  on  a covered  metal 
electrode,  while  the  active  electrode  is  passed  rapidly  over  the  general 
surface  of  the  body.  For  this  purpose  the  sponge  hand  electrode  is 
useful. 

An  important  point  to  remember  in  using  faradism  in  this  condition 
is  that  the  interruptions  should  be  as  rapid  as  possible,  as  muscular  con- 
tractions are  not  desired.  Polarity  is  of  but  little  importance. 

High-freguency  Currents. — Since  the  introduction  of  these  currents, 
there  have  been  many  advocates  of  their  use  in  neurasthenia.  In  cases  with 
high  blood-pressure  or  arteriosclerosis,  the  d’Arsonval  autocondensation 
method  is  indicated.  The  patient  reclines  upon  the  couch  or  is  seated  upon 
the  pad,  which  is  connected  with  one  pole  of  the  d’Arsonval  transformer. 


310  27/ii’  SPECIAL  TlIERArEUTia  USES  OF  ELECTRICITY 


a block  tin  electrode  connected  with  the  other  pole  being  held  in  the 
patient’s  hand.  The  duration  of  the  treatment  should  be  from  ten  to 
fifteen  minutes.  Clidon,  INIounier,  Challamel,  t>ay,  and  others  have 
called  attention  to  the  marked  reduction  of  arterial  tension  which  follows 
the  employment  of  high-trc([nency  currents  by  this  method,  the  i eduction 
being  permanent.  Not  only  do  the  high-frecjuency  currents  lowei  the 
blood-pressure,  but  they  aid  in  the  elimination  of  the  waste-products, 
particularly  carbon  dioxide  and  urea.  T-hey  increase  respiiatoiy  move- 
ments and  general  cellnlar  activity. 

In  treating  cases  with  low  arterial  tension  high-frccjuency  currents, 
either  by  means  of  the  bipolar  or  unipolar  method  should  be  used.  In 
the  bipolar  method  a metal  electrode  is  placed  over  the  epigastiium, 
and  sparlvs  applied  over  the  spine  by  means  of  a glass  vacuum  electrode. 
According  to  Mounier  and  Tousey,  the  monopolar  method  gives  prac- 
tically the  same  results,  besides  possessing  the  advantage  of  enabling  the 
operator  to  apply  the  current  through  the  patient  s clothing. 

Occupation  neuroses  are  really  localized  neurasthenias,  but  the  results 
of  anv  form  of  electrical  treatment  in  these  conditions  have  been  discour- 
aging and  unsatisfactory.  The  most  rational  form  of  electrical  treatment 
would  seem  to  be  the  galvanic  current,  with  the  active  electrode  connected 

with  the  positive  pole.  i i.  r 

The  various  tics  probably  also  belong  under  this  general  heading, 

and  may  be  treated  in  the  same  manner  with  about  as  unsatisfactory 

results.  . . . . 1 

Exophthalmic  Goiter. — Perhaps  no  disease  is  so  uncertain  m regard 

to  its  cause,  duration,  and  prognosis.  Some  cases  will  recover  without 
any  form  of  treatment,  while  others  grow  progressively  worse,  despite 
thorough  medical  and  electrical  treatment,  going  to  the  surgeon  as  a last 

O 


AVhatever  may  be  the  underlying  cause  of  this  mteresting  malady, 
we  know  that  the  symptoms  result  from  an  auto-mtoxication  caused  by  a 
disturbance  in  secretion  of  the  thyroid  gland.  Just  how  electricity  acts 
in  this  condition  we  do  not  know,  but  the  fact  remains  that  in  a certain 
proportion  of  cases  galvanism  brings  about  a decided  amelioration  of  the 

^ Various  methods  of  application  have  been  advised,  such  as  placing 
the  electrodes  one  on  either  side  of  the  gland,  or  one  on  either  side  of  the 
neck,  behind  the  angles  of  the  jaw.  It  has  also  been  advised  by  some  to 
place  the  cathode  over  the  goiter  and  the  anode  over  the  back  of  the  nec  ', 
but,  in  my  experience,  the  best  results  have  been  obtained  by  using  the 
positive  electrode  over  the  gland  and  the  indifferent  eleetrode  at  the  back 
of  the  neck.  A current  of  from  five  to  ten  milhamperes  may  be  used 
for  a period  of  fifteen  minutes— treatments  may  be  given  every  second  or 

^'^^^ToSy  claims  to  have  permanently  cured  a certain  percentage  of  cases 

by  the  use  of  the  .x’-ray  and  high-frequency  currents.  , , . , . ^ 

^ Paralysis  Agitans.-The  reports  of  the  results  of  electrical  treat- 
ment in  this  condition  are  meager  and  not  conclusive.,  Guillemmot  has 
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reported  one  case  of  improvement  following  galvanism,  applied  by  using 
an  arm  bath  for  the  anode,  with  the  negative  electrode  at  the  back  of  the 
neck,  a current  intensity  of  twenty  milliamperes  to  be  used  for  fifteen 
or  twenty  minutes  every  second  day.  Doumer  and  Maes  report  excellent 
results  in  a case  following  the  daily  application  of  high-frequency  currents 
by  the  autoconduction  method. 

This  latter  method,  through  its  property  of  lowering  the  blood-pres- 
sure, would  seem  at  least  to  warrant  a fair  trial,  as  any  method  of  treat- 
ment which  offers  the  slightest  hope  of  even  temporary  relief  in  this  dis- 
tressing condition  should  not  be  overlooked. 

Diseases  of  Muscles. — Idiopathic  Muscular  Atrophy  {Primary 
Myopathy). — -This  disease  is  essentially  the  same,  whether  pseudo- 
hypertrophy is  present  or  absent,  and  the  various  names  attached  to  the 
different  types  of  this  affection  indicate  differences  in  location  rather 
than  any  pathological  divergence.  Therefore,  the  rules  for  treatment 
that  would  apply  to  one  form  would  be  equally  indicated  in  all. 

Electro-diagnosis. — Unlike  muscular  atrophy  of  spinal  or  neuritic 
origin,  the  pure  myopathies,  give  no  reactions  of  degeneration;  there  is, 
however,  a diminished  excitability  to  both  the  gaivanic  and  faradic 
currents. 

Electro-therapeutics. — ^Asthe  condition  is  an  abiogenetic  one,  the  opera- 
tor can  only  hope  to  retard  the  progression  of  the  muscular  wasting  by 
careful  exercise  of  the  affected  muscles.  The  best  current  for  this,  as 
already  pointed  out,  is  the  rhythmic  galvano-faradic,  in  the  application  of 
which  a large  indifferent  electrode  may  be  applied  over  the  posterior 
cervical  region  for  the  upper  extremities,  or  the  lumbar  region  for  the 
lower  extremities.  A small  active  electrode  connected  to  the  negati'\e 
pole  is  applied  to  the  motor  points  of  the  muscles.  No  one  muscle  should 
receive  over  two  minutes’  treatment  at  each  sdance,  but  the  treatments 
may  be  given  daily  or  every  other  day.  The  faradic  current  alone  may 
be  used  in  the  same  manner  as  the  combined  current,  but  the  effects  are 
not  quite  so  good  as  when  galvano-faradism  is  applied. 

The  galvanic  bath  or  sinusoidal  bath  is  recommended  by  some 
authorities. 

Diseases  of  the  Cardiovascular  System.— Endocarditis. — Owing 
to  the  doubtful  value  of  electricity  in  the  treatment  of  any  variety  of  this 
affection,  and  the  possibility  of  actual  harm  resulting  from  the  use  of  the 
various  currents,  I am  of  the  opinion  that  their  use  is  not  to  be  recom- 
mended. For  the  consideration  of  radiography  or  radioscopy  as  a means 
of  diagnosis  in  endocarditis  or  cardiac  hypertrophy,  the  reader  is  referred 
to  the  chapter  on  rc-rays. 

Aneurysm. — Although  the  treatment  of  aneurysm  by  electricity  is 
really  a surgical  procedure,  it  may  not  be  out  of  place  to  mention  that 
advantage  has  been  taken  of  the  clot-forming  property  of  the  galvanic 
current  at  the  anode,  first  by  the  method  of  “galvanopuncture,”  in  which 
a needle,  insulated  to  within  ^ cm.  of  its  point,  is  thrust  directly  into  the 
aneurysmal  sac,  and  connected  with  the  positive  pole  of  a galvanic 
battery,  while  the  ofh^r  electrode,  attached  to  the  negative  pole,  is  applied 
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over  some  remote  point  of  the  body.  A eurrent  of  thirty  milliamperes  is 
allowed  to  pass  for  a period  of  one-half  to  one  hour.  This  has  been 
followed  by  a better  method  in  which  clot  formation  is  further  aided  by 
the  introduction,  into  the  aneurysmal  sac,  of  a fine  wire  through  a canula. 
The  wire  is  connected  to  the  positive  pole  of  a galvanic  battery  and  the 
cathode  applied  as  in  the  first  method.  For  details  of  the  above  methods 
the  reader  is  referred  to  text-books  dealing  with  electro-surgical  proced- 


ur0S. 

Arteriosclerosis. — As  already  indicated,  high-frequency  currents 
applied  by  autocondensation  are  of  decided  value  whenever  the  blood- 
pressure  is  increased.  Moutier  and  Challamel  have  repoited  a great 
chano-e  in  blood-pressure  following  the  autoconduction  method,  a re- 
duction of  30,  40,  or  50  millimeters  in  a series  of  cases  treated,  as  apmst 
15,  20,  or  30  millimeters  by  the  autocondensation  method.  ^ As^^  auto- 
conduction” requires  an  expensive  and  cumbersome  wire  cage, 
the  condensation  method  is  more  practical  for  the  general  practitioner, 

as  an  inexpensive  folding  pad  may  be  employed. 

Diseases  of  the  Digestive  Tract.— Riggs’  Disease  or  Pyorrhffia 
Alveolaris.— A condition  in  which  there  is  inflammation  of  the  gums  with 
suppuration  and  a tendency  for  the  teeth  to  become  loosened  in  their 
sockets.  For  this  condition  Snow  and  others  have  used  high-frequency 
currents  and  claim  to  have  obtained  excellent  results.  , , , , 

For  the  application  of  the  current,  specially  constructed  electrodes 
are  employed,  shaped  to  fit  the  gums  and  with  insulated  stems  so  that 
no  current  will  come  in  contact  with  the  lips.  A current  strength  o 

75  milliamperes  may  be  used.  , , • i.  p , 

Tousey  advises  a combination  of  o;-ray  and  high-frequenc}  treat- 
ments for  pyorrhea.  ^ 

Regnier  and  Didsbury  have  shown  that  anesthesia  may  be  produced 

in  the  teeth  by  means  of  high-frequency  currents,  and  dentists  have  for 
many  years  utilized  the  cataphoric  property  of  the  galvamc  current  f 

the  introduction  of  cocaine  into  a painful  tooth.  _ „ j m,:. 

(Esophageal  Stricture.— This  may  be  funetional  or  organic,  and  the 
question  of  diagnosis  should  be  settled  before  determining  upon  the 

*''^^Functional  or  spasmodic  stricture  is  often  the  result  of  ^ 

will  usually  respond  to  some  form  of  electrica  rieatment.  Gu  lleim  o^ 
suggests  that  galvanization  of  the  pneumogastrics  be  tried  first,  fai  g 
in^Lt  method,  he  introduces  an  oesophageal  electrode  and  attempts 
exliaust  the  irritability  of  the  unstriped  muscle-fibers  by  prolonged  app  - 
cS  of  tL  faradic^rrent.  As  a last  resort  he  tries  intra-cesophageal 

galyamzajmn.^^^^^  results  obtained  by  galvanization  for  relief  of 
ortranic  stricture  of  the  oesophagus  appear  to  have  been  thoroughly  estc 
hshtr  Tlm  following  is  a brief  outline  of  the  technique  employed^ 
After  ascertaining  the  caliber  of  the  stricture,  seleet  an  o^^ 
oesophageal  electrode  a couple  of  sizes  larger  ^ 

Stricture,  and  introduce  it  into  the  oesophagus,  Attach  the  cesop  g 
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electrode  to  the  negative  pole  of  the  battery.  A large  electrode  attached 
to  the  positive  pole  is  applied  over  the  body  at  an  indifferent  point,  and  a 
current  strength  of  ten  inilliamperes  is  gradually  turned  on.  About  five 
minutes  is  usually  sufficient  for  the  electrode  to  pass  the  stricture,  after 
which  the  current  should  be  turned  off  and  the  electrode  withdrawn.  In 
from  five  to  seven  days  an  electrode  a couple  of  sizes  larger  may  be  em- 
ployed. A current  of  greater  intensity  than  that  indicated  above  would 
be  apt  to  cause  too  great  an  inflammatory  reaction. 

Reflex  Vomiting. — For  this  condition  galvanism  is  the  best  form  of 
electrical  treatment.  The  anode  should  be  applied  above  the  right 
clavicle,  between  the  heads  of  the  sternomastoid  muscle,  and  a large  elec- 
trode connected  to  the  negative  pole  is  applied  over  the  epigastrium. 
A current  intensity  of  ten  milliamperes  may  be  given  for  a period  of  from 
fifteen  to  thirty  minutes. 

The  above  treatment  is  also  applicable  for  emesis  gravidarum. 

Dilatation,  of  the  Stomach. — ^When  simple  gastric  dilatation  exists, 
as  from  atony,  we  have  in  electricity  a valuable  adjunct  to  other  forms  of 
treatment.  The  unstriped  muscle-fibers  of  the  stomach-wall  may  be 
stimulated  by  intragastric  electrization  or  by  external  application  of  the 
current  over  the  viscus.  This  latter  method  is  known  as  “percutaneous 
electrization.” 

Einhorn’s  Intragastric  Electrification. — After  fasting  for  a time  suffi- 
cient to  insure  emptiness  of  the  stomach,  the  patient  is  given  a glass 
of  water  to  drink,  with  which  he  swallows  the  special  electrode.  This 
is  of  metal,  surrounded  by  an  ebonite  olive  with  numerous  perforations, 
and  attached  to  a well-insulated  flexible  electrophore.  To  faradize 
the  stomach,  the  internal  electrode  is  connected  to  one  pole  of  the  battery, 
and  a roller  electrode  attached  to  the  other  pole  is  applied  over  the 
epigastrium.  The  stomach  may  be  galvanized  by  passing  a positive 
electrode  over  the  stomach  with  the  intragastric  electrode  attached  to  the 
negative  pole  of  a galvanic  battery. 

Freund  has  studied  the  effect  of  intragastric  electrization  upon  the 
function  of  the  stomach,  and  concludes  that  secretion  of  the  digestive  fer- 
ments is  not  stimulated  by  this  method.  ■ 

The  percutaneous  method  is  easier  of  application  and  less  disagreeable 
for  the  patient,  besides  producing  equal  or  better  results. 

Static  electricity  may  be  applied  as  follows : The  patient  is  not  insu- 
lated, but  reclines  on  a couch  with  the  abdomen  exposed.  The  external 
armature  of  the  condenser  at  the  positive  pole  is  earthed,  while  the  other 
is  connected  with  a metallic  electrode  applied  over  the  epigastrium. 
The  spark  rods  are  kept  from  two  to  six  inches  apart,  the  intensity  being 
regulated  by  the  length  of  the  spark-gap.  The  shock  with  each  discharge 
should  be  sufficient  to  cause  a painful  sensation  and  visible  muscular  con- 
traction. Duration  of  treatment  .should  be  from  fifteen  to  twenty  minutes, 
repeated  daily  or  every  other  day. 

The  motor  function  of  the  stomach  may  also  be  stimulated  externally 
by  the  faradic,  galvanofaradic,  or  sinusoidal  current.  The  writer  pre- 
fers the  combined  current,  applying  the  indifferent  electrode  between  the 
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shouklei-blaOcs  and  the  active  electrode  over  the  epiga^strium.  A rheo- 

second  day.  rf,™cter  of  the  electrical  treatment  to  be  em- 

t£me  S SSyTSoS  S seSl'sa 

a.,  to  treat  them  all  by  the  same  relaxation  of  the 

Atonic  constipation,  with  singes  i p pip^aizatioii  The  method 
abdominal  walls,  is  best  ‘hotrC  be  tried.  It  this 

described  for  dilatation  o re  s o intrarectal  appli- 

fails  to  remove  the  condition,  recourse  may  be  nao 

'"to-  apply  this  method,  o'f 

positive  condenser  of  the  machine,  e c j by  the  spbincter, 

Ling  earthed.  The  electrode  is  be  gradually 

but  not  allowed  to  pass  J>®y°'V  ■ .^yth.^  Duration  of  treatment, 

increased  until  it  is  f™”  ° Zn  second  day. 

ten  to  fifteen  minutes,  at  eWtrization  are  galvano-faradization. 

Next  in  efficiency  o f ,'^“LrdTna™^ 
galvanization,  and  faradiza  ion  j^gnedikt  which  consists  in  placing 

L apphed  in  the  manner  advocated  by  ^ 

a laJ^e  positive  electrode  over  the  using  as  strong 

negative  electrode  over  the  bo“tse  ® j j obtained  excellent 

a current  as  can  be  tolerated  by  ‘he  ‘ ' ,,„^b  electrodes 

results  from  the  interrupted  galvanic  current,  api  j „ 

a few  inches  apart  over  the  • inserting  an  olive-shaped 

Erb  advises  i^^trarectal  fara^ 
electrode  into  the  rectum,  and  applying  the  otner 

bar  region  or  abdomen.  condition,  Delherm,  Tousey, 

Spasmodic  Constipation.  F continuous  galvano-faradization 

Guilleminot,  and  others  Large^electrodes  are  used, 

for  a period  of  ten  to 

one  beffig  applied  oyr  the  abdomen^^^^^^^^  g„,,amc  or 

The  direction  of  the  current  cpnaratelv  in  the  same  manner, 

taradic  currents  may  ttb*"  when  used  alone  as  when 

but  have  not  given  as  satistacto  y 

combined.  .1  muscle-fibers  of  the  intestine  is  the 

efie^diSrt  hLlti^  tlmtL  should  be  no  shock  or  intermittence 

tteXSocclusion.-Electricity,  applied  in  the  form  of  the  electrical 
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douche  or  enema,  as  described  by  Boudet  in  1884,  is  of  value  when  the 
obstruction  is  due  to  chronic  constipation  resulting  from  spasm  or  atony 
of  the  bowels.  It  is  not  to  be  recommended  when  there  is  ulceration 
or  perforation  of  the  intestines,  or  suppuration  or  adhesions  of  the 
neighboring  organs. 

Technique. — The  rectal  electrode  is  inclosed  in  a perforated  rubber 
tube,  which  prevents  the  metal  from  coming  in  contact  with  the  intestinal 
wall,  and  eliminates  the  danger  of  sloughing  of  the  tissues.  The  tube 
is  so  constructed  as  to  allow  the  passage  through  it  into  the  bowel  of  from 
one  to  two  quarts  of  a normal  saline  solution.  A large  electrode  is  applied 
over  the  abdomen,  and  a galvanic  current  of  twenty  to  forty  milliamperes 
is  turned  on  slowly  and  allowed  to  flow  for  five  minutes,  then  suddenly 
reversed  and  allowed  to  flow  in  the  opposite  direction  for  a few  minutes. 
This  procedure  may  be  repeated  every  few  minutes  and  continued  for  a 
period  of  ten  to  twenty  minutes.  If  effective,  the  movement  may  occur 
immediately  after  withdrawal  of  the  electrode,  or  it  may  be  postponed  for 
two  or  three  hours. 

Hemorrhoids.— The  galvanic  current  is  indicated  in  the  electrical 
treatment  of  hemorrhoids  because  of  its  properties  of  relieving  pain, 
hardening  tissue,  and  constricting  the  blood-vessels.  It  is  best  applied  by 
means  of  a copper  bulb  electrode,  carefully  covered  as  advised  by  Neis- 
wanger,  with  chamois  skin,  and  moistened  with  a 10  per  cent,  solution  of 
ichthyol  in  glycerine.  With  the  patient  in  the  Sims  position,  the  electrode 
is  inserted  carefully  into  the  rectum  until  grasped  by  the  sphincters,  and 
then  connected  with  the  jmsitive  terminal  of  the  battery.  A large  elec- 
trode is  connected  with  the  negative  terminal,  is  applied  over  the  ab- 
domen, and  a current  of  ten  to  fifteen  milliamperes  slowly  turned  on. 
The  duration  of  the  treatment  should  be  ten  minutes  and  repeated 
every  second  day. 

The  use  of  the  high-frequency  currents  in  the  treatment  of  hemorrhoids 
may  be  said  to  date  from  the  publication  of  Doumer’s  report  in  1897. 
Results  of  this  form  of  electrical  treatment  have  been  excellent,  especially 
in  cases  of  recent  development.  Either  the  glass  vacuum  rectal  electrode 
may  be  used,  or  the  metal  electrode  of  Doumer.  After  being  covered  with 
lubricant,  the  electrode  is  introduced  into  the  anus  before  the  current  is 
tmned  on.  The  operator  should  also  turn  off  the  current  before  with- 
I cl  wing  the  electrode.  Applications  of  five  minutes^  duration  may  be 
made,  at  first  daily,  later  every  second  day. 

Fissure  of  the  Anus. — The  treatment  described  for  hemorrhoids  is 
also  applicable  for  the  treatment  of  anal  fissure. 

Pruritus  Ani.— This  distressing  condition  is  usually  amenable  to 
electrical  treatment  in  the  form  of  the  static  bath  or  effleuve,  or  by  high- 
treyiency  effleuvation.  Galvanism  is  also  of  value  in  pruritus,  applied 
with  the  anode  as  the  active  electrode. 

Diseases  of  the  Urinary  Tract.— Urinary  Incontinence.— The  noc- 
turnal incontinence  occurring  in  children  is  amenable  to  electrical 
lea  rnent,  and  many  cases  of  incontinence  in  adults  resulting  from  weak- 
ness of  the  vesical  sphincter  can  be  decidedly  benefited.  When  complete 
VoL.  I — 21  ^ 
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. . , flip  result  of  an  organic  disease 

maimer.  ^„^u:n<T  nf  the  lumbar  and  suprapubic 

static  or  high-frequency  =P”''  ® ^ 

regions  is  The  galvanic  and  static  currents  have  also 

been  applied  by  means  of  means  of  inducing 

Nephritis.-The  electric  bath  i„  the  treatment  of 

indicated.  j ,i  frentment  of  the  numerous  dis- 

Constitutional  Diseases.  In  t gtabolism,  there  is  no  doubt  . 

orders  that  arise  as  we  have  a useful  addition  to  our  , 

that  in  electricity.  various  currents,  raise  or  lower 

armamentarium,  ^^_e  can,  exercise  the  muscles,  stimulate 

t 1 5.i.,'.i  •-  "=“■  •"' " *■ 

•‘t£rS.sS,”7*£Vss^^^^  S— £ 

from  high-frequency  currents  in  -^g  forms  of  chronic  arthritis. 

practically  agreed  as  to  their  va  I ^ t ft,st  to 

In  treating  subacute  or  chro  ^fnutes,  using  the  auto-pad 

high-frequency  autocondensation  for  applications  over  the 

dl  witl  T— ts  may  be  given  at 

affected  ioints  for  the  same  leng 

hrst  dally,  then  every  second  day  . ^^f,on  with  salts  of  lithium  has 
For  the  acute  joint  „ salicylate  by  Bergonie,  Guillemi- 

been  used  by  Bordmr,  and  „,ediclment  thus  introduced  into 

not  and  others.  The  amount  of  the  meoic^  ..^nparison  to  that  which 

the  tissues  must  muclis  membrane  of  the  intestinal  tract, 

could  be  absorbed  from  the  m sometimes  useful. 

For  the  relief  of  pain,  is  decidedly  indicated. 

In  myalgia,  lumbago,  etc.,  over  the  painful  area  and 

ism  is  aVied  -th 

a large  negative  electro  a for  a period  of  tventy 
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Static  electricity  may  be  applied  over  the  sore  muscles  in  the  form  of 
the  efileuve  for  from  ten  to  fifteen  minutes  daily. 

The  high-frequency  spark  and  effleuve  are  often  effective,  and  the 
sinusoidal  bath  also  has  its  advocates. 

Gout. — Electrical  treatment  in  gout  is  practically  the  same  as  that 
described  for  chronic  rheumatism.  The  electric  bath,  autocondensa- 
tion, high-frequency  effleuve  locally,  galvanism,  and  the  sinusoidal  bath 
have  all  been  recommended. 

Guilloz  has  reported  beneficial  results  in  a series  of  cases  treated  by 
lithium  ionization.  The  affected  part  is  immersed  in  a porcelain  bath 
filled  with  a 2 per  cent,  solution  of  lithium  chloride,  to  which  sufficient 
lithium  hydrate  has  been  added  to  alkalinize  it.  The  bath  is  connected 
to  the  positive  pole  of  a galvanic  battery  and  a large  negative  electrode 
is  placed  over  the  back  or  other  remote  point.  A current  of  from  one 
hundred  to  two  hundred  milliamperes  is  allowed  to  flow  for  a half-hour. 
Treatments  may  be  given  daily.  In  this  method  advantage  is  taken 
of  the  fact  that  uric  acid  is  more  soluble  in  a lithium  solution  than  in 
normal  body  fluids. 

Diabetes.— Opinions  differ  greatly  regarding  the  effect  of  high-fre- 
quency currents  upon  glycosuria.  d’Ai-sonval,  Apostoli,  Guilleminot, 
Boinet,  Tousey,  and  others  report  decided  reduction  in  the  amount  of 


sugar  excreted,  while  Boedeker,  Cohn,  and  others  failed  to  obtain  any 
modification  of  glycosuria  with  the  use  of  these  currents.  No  dele- 
terious effects  have  been  reported,  however,  and  all  observers  agree 
that  the  general  health  has  been  improved  by  the  application  of  high- 
frequency  currents.  While  there  are  no  contraindications  to  their  use 
in  diabetes,  I believe  it  best  to  wait  for  further  reports  before  making  any 
definite  statement  as  to  their  value  or  uselessness. 

Obesity.— For  the  treatment  of  this  condition  I do  not  advocate  any 
form  of  electricity,  unless  it  be  the  faradic  exercise  of  the  muscular  tissue, 
and  even  this  should  be  used  with  caution. 

Cephalic  galvanization,  with  a current  of  considerable  intensity,  will. 
It  is  claimed,  cause  a great  reduction  of  weight,  but  I do  not  consider  its 
use_  justifiable,  as  a current  sufficiently  strong  to  accomplish  the  result 
desired  would  be  apt  also  to  cause  injurious  effects.  Moreover,  as 
myocarditis  is  a common  complication  in  obesity,  there  is  danger  in  ukng 
such  paethods  as  autocondensation  and  general  galvanization. 

Diseases  of  the  Respiratory  Tract.— Nasal  Catarrh.— The  local 
application  of  high-frequency  currents  by  means  of  the  nasal  glass 
vacuum  electrode  has  a stimulating  effect  on  the  mucous  membrane,  and 
may  be  employed  in  the  treatment  of  this  condition.  As  the  mucous 
meni  rane  is  more  sensitive  than  the  skin,  only  weak  currents  should  be 
employed,  and  sparking  should  be  avoided  by  inserting  the  electrode  before 
urmng  on  the  current,  or  by  the  operator  keeping  his  hand  upon  the 
electrode  while  inserting  the  latter  into  the  patient’s  nostril.  The  duration 
of  Its  treatment  should  be  from  two  to  four  minutes,  repeated  daily. 

ozena.- Higb-fi-equency  currents  may  be  employed  in  the  same 
manner  as  indicated  for  nasal  catarrh.  Electrolysis  is,  however,  the 
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uetter  method  of  t,e,tth„  this  condition 

cleansed  and  treated  with  o ^ jg  thrust  into  the  middle  turbinate 

eleetrode,  cmisisting  ol  a copper  iieedle  is 

and  a negative  electrode,^  ^ A current  strength  of 

the  mucous  membrane  of  the  ’ j jj  ^ 

ten  to  fifteen  milliamperes  may  be  ” and  finally 

allowed  to  flow  for  ten  ininute  '^^Thirpxrcedure  should  not  be  re- 
reversed to  free  the  positive  needle.  ■ P 

peated  for  a week.  Jntranasal  (ralyanization  have  been 

Anosmia. — Both  extranasal  ai  ^pmnflHieimr  the  more  effective 

used  in  treating  this  condition,  the  a er  (.onsisting  of  an  insulated 

Td  applied  a?  follows:  A -f ‘"f  into  .he 

pi-obef  is  wrapped  -f  “°|f  back  of  the  neck.  A 

rfcntnC::vtTetillia4,Les,is  used,  the  duration  of  treat- 

remedy,  has  ^s  a ® n tectrical  currents  upon  germ  life 

I consider  the  inhibitory  beneficial  results  from  electric- 

too  insignificant  to  be  consi  e , ,•  i rnerit  any  consideration, 
ally  generated  ozone  too  P’'f  “Jbe  treatment  of  asthma  by 

^isthma.-Results  haye  ^een  bigp.fre- 

chopneumonia  in  cases  the  neck,  he  applies  the  positive 

Stit  the  interior  borders  of  the  scaleni  muscles,  using  a current 

claim  to  have  had  goo  resu  elBeuve  or  fine  sparks  should  be 

in  cases  with  “ noises  in  the  ears.  h external  auditory 

applied  over  the  mastoid  over  five  or  six  minutes, 

nieatus.  The  treatment  should  not  ^ blood-pressure  or 

and  may  be  repeated  eveiy  /^nitus,  autocondensation  may  he 

TdvInTatro^^^^^^^^  ^^'niSsTaftTs^m^  tr^atmeX^  it 

- - - a month  after 

the  disappearance  of  ,=>y"’P‘7^_io  advise  the  use  of  faradism 
Otitis  Media. -Mounter  and  claiming  that  it  promotes 

during  the  subsidence  >>f  “ current  is  applied  by  means  of  an 

absorption  of  the  7 'f  ' e beinc 
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sufficient  to  cause  faint  contraction  of  the  facial  muscles.  Treatment 
should  be  continued  for  fifteen  to  twenty  minutes,  repeated  daily  or 
every  second  day. 

Galvanism  may  also  be  employed  in  the  same  manner,  using  a current 
of  five  milliamperes. 

Diseases  of  the  Skin. — Acne. — Electrolysis  is  a very  useful  method 
of  treating  acne  and  acne  rosacea.  The  patient  holds  in  the  hand  a moist- 
ened electrode  connected  with  the  negative  pole  of  the  galvanic  battery. 
A fine  iridoplatinum  needle,  connected  with  the  positive  pole,  is  intro- 
duced into  the  skin  parallel  with  the  course  of  a dilated  blood-vessel,  and  a 
current  of  from  two  or  three  milliamperes  is  turned  on  and  allowed  to  flow 
until  the  needle  becomes  loosened.  The  procedure  may  be  repeated  for 
other  vessels  at  subsequent  sittings. 

High-frequency  currents  in  the  form  of  the  spark  or  effleuve  are  also 
of  some  value  in  this  condition.  The  latter  is  perhaps  the  better  method, 
and  should  be  applied  from  a small,  flat,  glass  vacuum  electrode.  The 
duration  of  each  treatment  should  be  about  ten  minutes,  repeated  every 
second  day. 

Alopecia. — In  this  condition  Bordet  reports  excellent  results  from 
high-frequency  sparking.  The  Oudin  metal  electrode  with  a glass  cuff 
may  be  used,  or  the  ordinary  glass  vacuum  electrode.  The  application 
should  be  continued  until  the  scalp  becomes  decidedly  reddened,  but 
vesication  should  be  avoided. 

Faradization  of  the  scalp  is  also  a method  of  some  value.  Ordinary 
sponge  electrodes  may  be  used. 

Eczema. — ^As  eczema  may  be  considered  as  the  cutaneous  manifes- 
tation of  deranged  metabolism  (usually  alimentary),  electrical  treatment 
should  be  both  general  and  local.  Central  galvanization  or  high-fre- 
quency autocondensation  is  sometimes  helpful,  and  the  sinusoidal  hydro- 
electric baths  have  been  also  advocated  by  Guimbail. 

In  acute  eczema  high-frequency  currents  are  effective  in  relieving 
the  pain  and  itching,  besides  having  a beneficial  effect  upon  the  course  of 
the  affection.  They  may  be  applied  by  the  glass  vacuum  electrode,  using 
a current  of  moderate  intensity  and  avoiding  sparking.  The  electrode 
may  be  applied  directly  to  the  skin  or  through  a thin,  evenly  applied 
bandage.  The  duration  of  the  treatment  should  be  from  ten  to  fifteen 
minutes,  repeated  every  second  day. 

In  the  chronic  forms  stronger  applications  of  the  high-frequency 
effleuve  may  be  made,  and  the  static  bath  and  effleuve  may  also  be  tried. 

Urticaria. — Central  galvanization,  hydro-electric  sinusoidal  baths, 
and  high-frequency  autocondensation  may  be  used,  with  local  applica- 
tion of  the  static  or  high-frequency  effleuve. 

Pruritus.  The  treatment  is  practically  the  same  as  that  for  urticaria. 
An  excellent  plan  is  to  combine  high-frequency  autocondensation  with 
the  local  application  of  the  effleuve,  the  former,  for  a period  of  fifteen 
minutes,  followed  by  effleuvation  over  the  affected  area  for  a period  not 
exceeding  ten  to  fifteen  minutes.  Daily  treatments  may  be  given. 

Lupus.  ^The  two  most  efficient  methods  in  the  hands  of  the  electro- 
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tlierapeutist  in  treating  this  condition  are  the  a;-rays  and  the  Innsen  lamp, 
or  oim  of  its  modifications;  for  the  ^-rays  treatment  the  reader  is  referred 
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The  Roentgen  rays,  and  to  a lesser  extent  other  radio-active  emana- 
tions, have  been  used  extensively  in  the  treatment  of  diseases  during  the 
past  ten  years.  We  should  be  in  a position  to-day  to  know  fairly  well 
their  place  in  therapeutics.  During  this  period  most  of  the  chronic  dis- 
eases have  been  subjected  to  this  form  of  treatment.  For  the  most  part, 
it  has  been  by  men  who  were  totally  ignorant  of  the  underlying  principles 
governing  the  treatment,  or  of  the  general  biological  effects  to  be  ex- 
pected. Technical  knowledge  was  lacking,  and  practitioners  who  were 
generally  well  informed  on  medicine  and  surgery,  but  lacked  this  special 
knowledge,  were  carried  away  by  the  enthusiasm  which  led  to  the  use  of 
the  rays,  as  a last  resort,  in  cases  in  which  there  could  be  no  reasonable 
hope  of  success.  As  a result,  these  same  enthusiasts  are  now  being 
overcome  by  their  disappointments,  and  are  being  carried  as  far  away 
from  the  truth  in  the  opposite  directions. 

The  fact  is,  that  these  rays  have  a definite  biological  effect,  and,  when 
properly  and  skillfully  used  in  suitable  cases,  they  produce  results  that 
cannot  be  equalled  by  other  methods.  I believe  tlaat  more  uniformly 
good  results  are  obtained  to-day  in  the  hands  of  skillful  men  than  ever 
before. 

Because  of  the  brevity  of  this  article  one  must  presuppose  a certain 
amount  of  technical  knowledge  and  skill  iji  this  special  work. 

General  Biological  Effects. — In  general,  the  effects  produced 
depend  upon  the  absorption  and  chemical  effect  of  the  rays  upon  the 
cells  of  the  tissues  exposed.  The  total  effect  will  depend  upon  the  degree 
of  sensitiveness  of  the  particular  cells  and  upon  the  quantity  of  absorp- 
tion. The  glandular  epithelial  cells  of  the  body  are  the  most  sensitive, 
then  the  protective  epithelium  of  the  skin  and  mucous  membrane,  fol- 
lowed by  the  connective  tissue,  muscle,  and  nervous  tissue. 

Of  the  glands,  the  most  sensitive  are  the  testicles  and  ovaries,  then 
the  spleen,  thymus  and  thyroid  glands,  the  lymphatics,  and  liver.  There- 
fore, these  organs,  when  not  under  direct  treatment,  must  be  carefully 
protected. 

The  effects  produced  by  the  rays  must  of  necessity  only  involve  the 
tissues  through  which  they  pass,  since  they  move  in  straight  lines  from 
their  point  of  origin.  Any  other  symptoms  or  manifestations  in  remote 
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parts  must  be  secondary  to  changes  in  the  tissues  directly  irradiated,  or 
are  due  to  secondary  rays  generated  in  the  tissues,  or  to  substances 
generated  or  liberated  under  the  inHuences  of  the  rays.  _ 

The  (luantity  of  rays  absorbed  will  deiiend  upon  the  quantity  sti  iking 
the  tissues,  their  duration,  their  quality,  and  the  density  o the  tissue 
through  which  they  pass.  The  quantity  of  :r-rays  striking  the  .skin  u.ll 
depend  upon  the  amount  of  milliamperage  of  current  going  thicmgh  the 
tubes,  the  character  of  the  target  m the  tube,  the  thickness  of  he  g ^ , 
the  distance  of  the  tube  from  the  patient,  and  the  duration  of  the  la  - 
ment. Therefore,  when  one  speaks  only  of  the  duration  of  a treatme  t 
it  means  absolutely  nothing  as  regards  the  dosage,  ihis 
ravs  can  be  fairly  and  definitely  measured  by  means  of  the  barm 
platinocyanite  disks  of  Sabouraud  and  Noire,  which  change  color  under 
dm  fluence  of  the  rays,  or  bv  means  of  the  Holzknecht  capsules,  or  the 
Kienbtr^^^^^^  Tim  latter  instrument  is  dependent  upon  a 

specially  slsitized  and  standardized  photographic  paper,  and  div^es 

skillfuiby  experience  should  to-day,  depend  upon  one  ol  these  means 
“'sotffayrarrfore  readily  absorbed  than  the  more  penetrating 

a^is  rmaximum  or  -lun” 

blush,  which  increases  un  i P sitting,  the 

seldom  if  ever  be  exceeded.  _ If  the  ^ S . ^^^^num  in  the 

redness  will  usually  begin  ^^^hm  a week  ^ 

second  week.  This  period  of  skin.  Blondes 

ness  of  the  rays  latte?,  the  delay  may  be  more 

*""Th??Sfess  is  accompanied  by  slight  b;^he t pphe^ad™ 

ing  sensation.  These  symptoms  wi  ^ ^ afterward  covered  by 

of  a simple  ointmen^^  and  is 

talcum  powder.  1 he  ledness  u y , ^veek.  As  a rule, 

followed  by  a shght  desquamat  ' following  such  a 

“tit"  rot-tttCction  the  hair  usually  falls  out. 
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The  falling  out  of  hair  need  give  no  special  alarm,  for  when  removed 
by  a single  maximum  dose,  it  invariably  returns,  and  the  return  growth 
is  heavier  than  the  primary  one.  This  return  growth  occurs  in  two 
to  three  months. 

The  second  degree  of  Imrn,  or  Roentgen  dermatitis,  will  occur  at  times 
as  a result  of  one’s  anxiety  to  control  a malignant  growth  which  threatens 
the  life  of  the  patient,  and  the  full  dose  is  exceeded.  This  comes  on  in 
two  to  three  weeks  aher  the  total  dose  has  been  given,  or,  if  given  in 
divided  doses,  may  occur  during  the  treatment.  It  consists  of  the  appear- 
ances of  the  first  degree,  followed  by  the  formation  of  vesicles,  blebs,  loss 
of  skin,  then  crust  formation,  followed  by  healing,  which  requires  several 
weeks.  The  result  is  the  formation  of  a pink  scar,  and  later  this  is 
likely  to  be  infiltrated  by  telangiectases,  especially  if  further  treatment 
has  been  given  on  the  same  area. 

The  treatment  of  this  second  degree  of  burn  consists,  in  the  early 
stage,  in  the  applications  of  normal  salt  solution,  or  1 per  cent,  picric 
acid  solution.  After  the  secretion  ceases  to  be  excessive,  cold  cream, 
covered  by  a soft  cloth,  will  usually  give  relief  and  hasten  healing. 
When  crusts  form,  they  must  be  removed  from  time  to  time  by  the  appli- 
cation of  a thick  layer  of  cold  cream  on  a cloth. 

The  third  degree  of  x-rays  burn  should  never  occur.  It  occured  early 
in  the  history  of  a;-rays  work  as  a result  of  prolonged  exposures  for  diag- 
nostic purposes,  and  in  the  hands  of  incompetent  operators.  It,  of 
course,  may  occur  as  a result  of  excessive  exposure  for  any  purpose. 
It  passes  quickly  through  the  two  preceding  stages,  and  then  forms 
a deep  yellowish  gray  ulcer.  This  either  heals  very  slowly,  or  may  never 
heal.  It  also  becomes  extremely  painful. 

The  treatment  consists  primarily  of  the  treatment  of  the  second  degree, 
until  the  ulcer  limits  itself  and  becomes  stationary.  The  ulcerated  area 
should  then  be  excised  without  further  delay,  and  followed  by  skin- 
grafting  or  transplantation. 

Chronic  radiodermatitis  occurs  in  operators  who  have  been  exposed 
to  the  Roentgen  rays  or  radio-active  substances  extending  over  a pro- 
longed period  of  time.  It  consists  of  a premature  senility  of  the  skin,  and 
corresponds  almost  exactly  to  the  atrophy,  fissures,  and  multiple  kera- 
toses which  are  seen  in  certain  old  people,  especially  in  those  whose 
skin  has  been  exposed  to  some  chronic  irritation,  such  as  the  sun’s 
rays  or  chemical  irritants. 

The^  treatment  of  this  distressing  condition  consists  primarily  in 
prevention,  by  avoiding  the  exposure  to  the  rays.  This  will  be  dis- 
cussed under  technique.  In  the  early  stages  of  this  affection  the  skin 
must  be  protected  from  any  further  exposure,  and  it  must  also  be  pro- 
tected from  exposure  to  irritations  of  any  other  kind,  such  as  developers, 
fixing  baths,  disinfectants,  the  sun’s  rays,  and  exposure  to  heat  and  cold. 
The  skin  lacks  moisture  and  lubrication,  due  to  an  atrophy  of  the  glands. 

I have  found  that  the  wearing  of  ordinary  kid  gloves*almost  continuously, 
protects  the  skin  from  dirt,  traumatism,  cold,  heat,  and  sun’s  rays,  and 
serves  to  retain  the  moisture. 
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If  the  keratoses  and  fissures  show  no  tendency  to  disappear  under 
this  protection,  or  if  they  increase  and  become  painfu  or  inliamed,  they 
shoukl  at  once  be  excised  and  the  areas  covered  by  healthy  skin.  Otlier- 
wise  the  degeneration  goes  on  to  malignancy,  to  lowed  by  metastases 
which  have'eaused  the  death  of  at  least  a dozen  l^^^^^genologists,  a.id 
have  resulted  in  the  loss  of  the  limbs  of  a number  of  others.  A moie 
recent,  and  apparently  a more  satisfactory,  method  of  treating  the  kera- 

radio-aciive  substances  are 
almost  identical  with  those  described  above,  resulting  from  exposure  to 
the  Roento-en  rays  There  has  been  infinitely  less  investigation  along  t . 
1"  substances,  and,  therefore,  our  knowledge  .s  less 

Biological  Effects  upon  Diseased  Tissue  are  of  the  same  gen- 

Itegen^aYaiS  fin“ 

‘fulfdlse  o1  ra’ys.  It  is  tlso  illustrated  by  the  growth  of  hair 

following  Roentgen  treatment  of  j^sult  of  a wide 

However,  in  contrad.ction  s«  3,en  any 

experience  in  the  treatmen  o g This  may  be  due  to  the  fact 

stimulation  of  a new-growth  by  the  rays.  j ^ to  give  full  doses, 

that  in  the  treatment  of  such  observed  by 

The  relief  of  pain  by  the  rays  is  an  f f ‘ explained, 

most  or  all  operators,  but  whici  ss  ij  .ppear  to  be  identical 

It  does  not 

f etonfe  nemalgias?  when  the  only  alternaUve  ts  stuporous 

work,  one  should  have  a number  o u , rpi  should  each  have  a 
in  pr’oper  condition  for  all  kmds  of  work  Th^  f 

sOndt: 

be  used  for  superficial  '“>J  ’>  , m he  used  for  deep-.seated  work. 

Te'qua'CorrayT  by  a tube  should  not  be  guessed  at. 
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but  should  be  measured  by  means  of  the  Benoist,  Walters,  or  Wehnelt 
scales.  These  instruments  measure  the  penetrative  value  of  the  rays 
by  means  of  graded  thicknesses  of  aluminum.  I prefer  the  Benoist 
scale,  which  consists  of  twelve  gradations,  measured  by  the  shadow 
cast  by  from  1 to  12  millimeters  of  aluminum,  as  compared  with  a layer 
of  silver  0.11  mm.  in  thickness.  Therefore,  if  the  shadow  cast  by  the 
silver  equals  that  cast  by  5 mm.  of  aluminum,  one  would  say  the  quality 
of  rays  are  Benoist  5,  etc. 

In  the  treatment  of  superficial  affections,  especially  skin  diseases,  one 
should  use  soft  rays,  varying  from  Benoist  3 to  5,  depending  upon  the 
effect  to  be  produced.  The  softer  the  rays,  the  more  superficial  will  be 
the  effect.  In  the  treatment  of  deep-seated  diseases — conditions  beneath 
the  skin — one  should  use  more  penetrative  rays,  varying  from  Benoist  6 
to  8 inclusive.  This  quality  of  rays  will  have  proportionately  less  effect 
upon  the  skin,  and  will  reach  and  be  partially  absorbed  by  the  deeper 
tissue. 

The  Strength  of  Current  passing  through  the  tube  will  govern  to  a 
great  extent  the  quantity  of  rays  emitted.  This  is  measured  chiefly  by 
a milliameter  placed  in  the  secondary  circuit  in  series  with  the  tube. 
Even  with  a given  milliamperage,  the  quantity  of  rays  emitted  will 
vary  with  the  voltage  and  the  duration  of  each  pulsation  of  current,  being 
very  much  greater  in  value  with  the  current  from  a static  machine  than 
from  a coil.  The  coil  current  is  more  generally  used,  and  with  this 
I usually  work  with  1 milliampere.  However,  in  the  treatment  of 
deep-seated  affections,  I commonly  use  from  10  to  20  milliamperes  for 
short  periods  of  time,  changing  the  tube  for  a fresh  one  as  soon  as  the 
vacuum  begins  to  drop.  I am  sure  that  I get  better  results  by  this  latter 
technique  in  the  treatment  of  deep-seated  disease.  When  a tube  is 
used  continuously  for  ten  minutes  or  more,  one  cannot  pass  through  it, 
as  a rule,  more  than  1 milliampere  without  having  a decided  fall  in 
vacuum  and  even  valueless  light. 

Many  of  the  poor  results  obtained  from  Roentgentherapy  are  due  to 
absolute  ignorance  or  carelessness  regarding  the  quality  and  quantity 
of  light  used.  One  might  as  well  expect  uniformly  good  results  from 
the  use  of  a solution  of  strychnine  of  unknown  strength  and  without 
measurement  of  dosage. 

The  Distance  of  the  Anode,  or  Target,  from  the  Skin  deserves 
careful  consideration  in  each  case.  The  Roentgen  rays  obey  the  law 
of  intensity,  which  governs  the  other  ethereal  vibrations,  and,  therefore, 
diminish  with  the  square  of  the  distance  from  its  source.  The  intensity 
of  the  rays,  therefore,  at  a distance  of  5 inches  from  the  anode,  is  four 
times  as  great  as  at  10  inches’  distance.  So  the  duration  of  an  exposure 
at  10  inches’  distance  would  have  to  be  four  times  as  long  to  produce 
a given  effect,  and  at  12  inches  about  six  times  as  long. 

Here  again  it  is  clearly  seen  that  the  mere  mention  of  the  duration  of 
a treatment  which  is  so  common  in  literature  means  nothing  unless  the 
other  factors  are  given. « 

In  the  passage  of  the  rays  through  the  air  many  of  the  very  softest 
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r-ivs  are  absorbed  by  the  air;  therefore,  when  tlie  tube  is  very  near  the 
si'in  there  will  be  a greater  pro]iortion  of  soft  rays.  It  is  the  soft  rays 
tlvit’are  absorbed  by  the  skin;  therefore,  in  the  treatment  of  skin  con- 
Jitions  one  should  Ining  the  tube  near  to  the  skm,  and  the  greater  d.s- 

the  distance  from  the  ““f''  , distant.  In 

iwsw”y  one'  fan  prfdfcra  deep  effect  without  so  much  irritation  of  the 

Filters.— Just  as  the  air  absorbs  the  very  softest  rays,  so  any  inter- 
posed object  will  absorb  a certain  the 

density  and  thickness,  an  J clothing,’  aluminum,  glass, 

L.,  it  placed  between  the  slan  tube  w fflato^^^ 

absorbed  by  the  skin.  ^Ynpriments  which  proved  that 

c;  lu  *i., ....  -t~ » 

filter  is  used,  if  sufficient  exposure  is  given.  ^ 

THe  Duration  of  a Treatment.-Based 

can  now  be  understood  why  t e Ps  distance  from 

upon  the  quantity  of  current  going  | j py  tPeir  penetrative 

the  part  treated,  the  quality  o speaking, 

power),  and  the  sensibi  i y o minutes,  being 

the  duration  of  a treatme  n,p^tube  is  close)  and  longest  in  deep 

shortest  for  skin  diseases  (when  ^e  ^ ^ 

diseases  (when  the  iP  vary  with  the  dose  given  at  each 

Fretiuency  of  Treatment.  I hi  end  less  so  in  skin  diseases. 

treatment,  being  more  frequent  in  d«P  s 

In  the  former  I commonly  see  my  patients  three 

in  the  latter,  perhaps  once  a important  than 

Protection  of  the  ^ aozen 

the  personal  protection  of  .*«  °P™  ancf  many  others  have  lost  fingers 

have  sacrificed  their  lives  in  t t ^ previously  mentioned, 

and  arms.  The  lesions  produced  TPe 

This  can  all  be  avoided  by  P^’^tect  ^ 

lead-glass  shields  and  other  ^ sufficient  when  the  more  pene- 

ainomit  of  protection,  wal 


DISEASES  OF  THE  PILO-SEBACEOUS  SYSTEM 


333 


switches  in  the  othei'.  For  this  purpose  the  wall  may  be  covered  with 
sheet-lead,  -52  to  yV  inch  thickness.  When  this  is  not  practical,  a lead 
screen  may  be  used  to  shield  the  operator.  The  small  outfits  that  are 
sold  to  men  who  think  they  will  “only  do  a little  treatment”  are  sure  to 
do  much  harm,  for  such  men  will  not  be  willing  to  spend  more  money 
for  protection  than  they  do  for  their  instrument,  and  usually  the  same 
protection  is  needed.  In  addition,  the  men  who  “only  do  a little  treat- 
ment” do  not  prepare  themselves  to  do  the  work  well. 

Protection  of  the  Patient. — The  patient  should  only  be  treated  over 
the  diseased  areas,  or  over  those  parts  of  the  body  in  which  we  are 
trying  to  produce  a radiological  effect.  All  other  parts  of  the  body 
must  be  protected.  This  is  best  accomplished  by  surrounding  the  tube 
with  a substance  opaque  to  the  rays,  and  allowing  them  to  be  emitted 
through  a controllable  diaphragm.  In  treating  skin  diseases,  one  should 
further  limit  the  exposed  area  by  cutting  holes  in  thin  sheets  of  lead,  so  as 
to  expose  only  about  | inch  of  healthy  skin  beyond  the  diseased  area 
under  treatment. 

Radio-active  Substances. — The  radio-active  substances  used  in 
the  treatment  of  disease  are  radium,  uranium,  thorium,  etc.  Of  these, 
radium  has  been  used  most,  and  may  be  taken  as  the  example.  Its 
cost  has  prevented  an  extensive  use.  Its  effects  will  vary  with  the  units 
of  radio-activity.  The  lower  activities  require  a longer  time  to  produce 
a given  effect,  and  even  then  are  probably  less  efficient. 

Generally,  the  radium  is  used  in  the  form  of  a capsule,  which  is 
introduced  into  a cavity  affected  with  malignant  disease,  as  the  rectum, 
uterus,  or  the  maxillary  sinus,  but  at  times  is  introduced  (through  an 
incision  or  otherwise)  directly  into  a growth.  It  is  allowed  to  remain  in 
position  from  an  hour  to  a day  or  more. 

These  radio-active  substances  are  also  incorporated  into  pastes  or 
ointments  for  external  application,  and  at  times  water  is  rendered 
radio-active  (Morton)  and  administered  internally. 

Diseases  of  the  Pilo-sebaceous  System. — As  an  Epilating  Agent. — 
The  shedding  of  hair  following  exposure  to  the  rays  was  observed  soon 
after  their  discovery,  and  led  directly  to  their  use  in  the  treatment  of 
disease.  It  is  probably  due  to  a temporary  atrophy  of  the  hair  follicle, 
from  which  it  recovers,  unless  the  exposure  is  repeated.  The  best  rays 
to  use  for  this  purpose  are  those  corresponding  to  Nos.  5 and  6 on  Ben- 
oist’s  scale.  The  distance  must  vary  somewhat  with  the  area  treated, 
but  generally  I use  5 inches,  measured  from  the  anode  to  the  skin. 
One  must  give  nearly  a full  dose,  corresponding  to  5 Holzknecht’s  units, 
10  of  Kienbock’s,  or  10  of  Holzknecht’s  modification  of  Sabouraud  and 
Noire’s  scale.  It  usually  requires  tvy^o  to  three  weeks  for  the  hair  to  fall 
out.  This  may  or  may  not  be  accompanied  by  a reaction  in  the  skin. 
Ordinarily,  unless  more  treatment  is  given,  the  hair  will  return  in  about 
three  months,  and  usually  thicker  than  before. 

Hypertrichosis. — The  overgrowth  of  hair  on  women’s  faces  is  a 
tempting  field  for  the  use  of  the  rays  as  an  epilating  agent,  but  usually 
the  treatment  must  be  carried  to  the  extent  of  damaging  (he  skin  in  order 
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to  make  the  etVect  pemaneut.  This  makes  tl.e  skin  look  old  and  atro- 
nhied  Therefore,  1 do  not  recommend  it  m this  attection. 

Trkhopliytes.^ln  hypertrichosis  we  are  not  dealing  with  disease, 
and  the  treatment  is  only  demanded  lor  lesthetic  reasons.  In  the  treat- 
mln  of  ringworm,  however,  we  are  dealing  with  a trou  ilesomc  disease 
S Ihe  hair  follicles.  The  usual  treatment  is  l.y  the  application  ot  some 
form  ot  antiseptic.  Sabouraud  wrote  previously  to  the  Roentgen  tieat- 
ment  “Not  only  is  there  no  known  cure  tor  tinea  tonsurans,  but  I tin  ik 

appUcaSon  we  employ,  but  this  will  in  no 

i?t“eases  affect  fnd  dj^end  upon  “ “ 

Therefore  it  we  te  the  ideal  means  for  this 

eliminate  *33;^^The  i b„,h 

purpose.  The  tieatment  ^^^jit  of  a definite 

tim^irbyS 

s.-KrES  snr,"=“-“-  '>• 

and  to  keep  it  covered  with  a mild  antiseptic  solution,  such  as  diluted 
tincture  ot  “ 'artoln  these  conditions,  one  may 

usually  expect  a cu  . •.!,  i T'Vip  normal  dose  of  from  3 to  5 

brane  should  be  covered  with  lead.  The  j,,  p,e„. 

Holzknecht  units  (B  ot  the  Sabouraud  Noire  scafo)^^^^^  . 

After  a latent  period  of  abou  a 3', the  hairs  are 
matory  symptoms  increase,  the  sto  absce 

Ts  to,The  stn  is'es'p”dally  sensitive,  and  becomes  much  inflamed 

“sSE.;,rr:.*  - x; 

growth  being  con^^d  to  * e^area  is  usually  followed  by 

was  seen  in  the  parts  not  s In  ir  Suceess  cannot  be  expected 

a complete  alopecia  and  then  y 1^1120  hairs  nor  in  those  cases  in 

in  thoU  cases  in  which  there  and  eyelashes, 

which  there  is  a universal  alopecia,  with  loss  ot  eyebrov  ^ 
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The  treatment  must  not  be  carried  beyond  the  hyperemic  stage  of 
inflammatory  reaction,  which  will  be  equal  to  a dose  of  about  3 Holz- 
knecht  units  on  the  bearded  area,  or  3 to  4 Holzknecht  units  on  the 
scalp  (equals  G to  8 Kienbock  units). 

The  general  technique  for  skin  treatment  may  be  followed.  In 
alopecia  areata  the  treatment  should  be  confined  to  the  affected  areas, 
while  in  the  more  general  involvement  this  localization  need  not  be 
made.  This  treatment  has  not  been  used  extensively. 

Acne  Vulgaris  and  Acne  Eosacea. — In  the  treatment  of  these  conditions 
the  rays  are  one  of  the  accepted  agents,  and  in  the  more  chronic  cases, 
which  have  lasted  over  six  months,  and  which  have  resisted  the  more 
simple  methods,  this  form  of  treatment  is  probably  second  to  none.  In 
the  early  cases  other  methods  should  be  given  a trial. 

The  treatment  should  be  confined  to  the  affected  areas.  It  should 
not  be  carried  beyond  the  hyperemic  stage  in  its  effects.  This  will 
correspond  to  from  3 to  5 Holzknecht  units  (6  to  10  Kienbock),  and 
will  be  produced  approximately  by  a current  of  1 milliampere  passing 
through  a tube  whose  anode  is  6 inches  from  the  skin,  which  emits  rays 
corresponding  to  5 Benoist  for  ten  minutes. 

This  dose  may  be  given  at  a single  sitting  or  may  be  divided.  When 
accurately  measured,  the  single  sitting  is  probably  best.  The  whole 
face  should  not  be  exposed  to  the  tube  at  one  time,  but  in  definite  areas, 
so  that  the  rays  are  evenly  distributed.  After  a full  dose  has  been  given 
to  any  area,  it  should  not  receive  more  exposure  inside  of  two  weeks,  or 
until  all  visible  effects  have  disappeared.  I usually  estimate  that  it  will 
require  15  to  20  treatments  and  three  to  four  months  to  effect  a cure. 
The  final  results  are  generally  very  gratifying,  leaving  the  face  smooth 
and  soft.  At  first  the  scars  from  the  old  lesions  (which  were  present 
before  this  treatment)  become  more  noticeable,  because  of  a hyperemia, 
but  later  they  fade  considerably  as  a result  of  the  treatment. 

Diseases  Associated  with  Seborrhoea.^ — Psoriasis  will  usually  yield 
to  other  external  applications,  together  with  internal  medication,  but 
in  the  obstinate  cases  radiotherapy  may  be  used  with  success.  How- 
ever, even  with  this  treatment  the  results  are  not  always  permanent. 
The  general  technique  described  for  skin  diseases  may  be  used.  The 
treatment  should  be  carried  only  to  the  extent  of  producing  a hyperemia. 
This  is  followed  by  desquamation  and  disappearance  of  the  disease  in 
the  area  treated.  A full  dose  can  be  given  at  one  sitting. 

Seborrhceic  eczema  will  yield  in  the  same  way,  with  the  same  dose, 
and  with  the  general  technique. 

Pniriginous  Dermatoses. — Vulvar  and  Anal  Pruritus. — In  these 
conditions  one  should,  of  course,  search  for  a probable  cause,  and  when 
possible,  this  must  be  removed.  In  the  idiopathic  cases,  or  when  no 
cause  can  be  determined,  radiotherapy  usually  gives  satisfactory  results. 
The  itching  is  relieved,  and  the  thickened,  indurated,  eczematous  skin 
is  restored  to  normal.  In  this  disease  the  rays  should  be  especially 
confined  to  the  affected  area.  In  men,  the  scrotum  must  be  carefully 
protected  by  sheets  of  lead,  on  account  of  the  effects  on  the  testicles. 
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It  the  scrotum  is  involved,  it  becomes  a doubtful  metbod  of  treatm^t 
In  Ibis  disease  tbe  treatment  is  given  m tracfonal  doses  (1  to 

bock  units),  most  of 

tbe'Stos,  radiotherapy^ 

=r  -:?n  o7lb: 

stolronnak"  I'hftlcbSqS  recommended  for  pruritus  will  apply  m 
‘'“Lu“,axis._ThU  is  a disease  that  requtas 

matter  what  method  of  had  resisted  other  forms 

succeeded  in  curing  pat, ents  mwtom 

of  treatnrent  for  from  f “Xe,  d,  gJven,  in  nemly  all  eases, 
if  the  treatment  is  carefully  P®^;“  *hich  most  of  the 

S-di^iXS^ 

Sra»"t'in;Xrreout,o4  ^ than  otherwise. 

-tsJ  So“=enTthp  f ™nt  .ry 

^t^iVSsi^n“lich  dm' tissues  cannot  be  satisfaotordy 

compressed  for  the  ‘t®f*™"‘-h.^etional  doses,  and  must  be  con- 

The  treatment  is  usually  given  induced  repeatedly,  but 

tinned  over  months  ISdomTeceSary  to  give  a dose  that  w ill  prod^ 

not  continuously.  I is  effect  should  then  be  allowed  to  disap- 

- fx-  x.“. 

“XS:riv.xrK-Xui..  «v..  lua,.- 

is  extensive,  the  patient  ™^t  seen  o teM^^^^ 

The  first  noticeable  effect  ‘ i 

This  is  followed  by  slight  J to  islands.  These  must  then  be 

follows  The  disease  slowly  limits  itseit  to  isianas 

especially  treated,  V^oiectmg  thehe^\  patients  come  from  a distance, 
When  the  disease  is  ^eep;  ™ the  treatment  must  be  given  more 

and  can  only  remain  for  a ^ the  dose  necessary  for  destruc- 

energetically.  Under  these  circuinsta  ^^  trea - 

tion  of  the  thickened  ^ssue  by  nice  inflammation  devel- 

ment  is  discontinued.  In  these  cases^  accumulates.  The  crusts  are 
ops,  crusts  form,  and  under  then  atient’s  natural  resistance  is 

gmdually  thrown  leaving  a soft  pink 

good,  the  healthy  epithelium  g c y ^ P ^ <^ose  will  usuall}  be 
Lr  which  is  most  gratifying^  OQ  KeiffSck  units.  One  must  consider 

about  10  Holzknecht,  or  " p j e doses,  for  a slowly  healing 

conditions  carefully  g^ing  ^ to  the  patient, 

ulcer  is  most  embarrassing  to  the  pnysie 
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Lupus  Erythematosus. — A number  of  cures  have  been  reported  in 
this  disease  from  Roentgentherapy,  but  it  is  considered  generally  less 
useful  than  in  lupus  vulgaris.  Heavy  doses  are  required.  If  a cure  is 
obtained,  it  is  only  as  the  result  of  a violent  reaction  and  consecutive 
cutaneous  atrophy.  Doses  of  5 Holzknecht  units  are  given  in  one  or 
several  seances,  with  rays  of  a moderate  degree  of  penetration — 4 to  5 
Benoist.  It  should  be  remembered  that  in  this  disease  the  skin  is  very 
sensitive  to  the  rays  and  is  apt  to  react  violently. 

Scleroderma,  being  another  obstinate  disease,  has  been  subjected,  in 
a number  of  cases,  to  radiotherapy.  The  results  are  not  brilliant,  and 
require  much  time  and  patience,  but  in  the  end  are  perhaps  as  satis- 
factory as  other  methods.  The  patches  are  comparatively  insensitive 
to  the  rays,  and  a full  dose  must  be  repeated  every  three  weeks. 

Keloid  offers  a much  more  favorable  prognosis,  and  the  treatment 
can  be  highly  recommended.  Successes  are  obtained  in  patients  who 
have  been  operated  upon  repeatedly,  or  who  have  had  other  methods 
tried  without  success. 

The  treatment  must  be  carried  to  the  point  of  producing  a distinct 
hyperemia;  but  violent  reaction  must  be  avoided;  5 to  6 Holzknecht  or 
10  to  12  Kienbock  units  may  be  given,  either  in  one  or  several  treatments. 
Then  there  should  be  an  interval  of  three  weeks  before  repeating  the 
dose.  The  anode  of  the  tube  should  be  about  6 to  8 inches  from  the 
surface  of  the  keloid.  The  remainder  of  the  skin  and  body  should 
be  carefully  protected.  Gradually,  after  about  a month,  the  keloid 
begins  to  soften  and  diminish  in  size,  until  it  nearly  or  completely  disap- 
pears. The  treatment  is  not  infallible,  but  the  results  are  better  than 
I have  seen  obtained  by  other  methods.  As  a rule,  one  can  obtain  a 
soft  pink  scar. 

Mycosis  fungoides  is  a formidable  disease,  and,  previous  to  the  days 
of  radiotherapy,  it  was  looked  upon  as  almost  hopeless.  Therefore, 
the  good  results  obtained  by  means  of  the  Roentgen  rays  become  all 
the  more  important.  Much  patience  and  many  treatments  are  neces- 
sary, but  by  persistence  and  care  the  disease  can  usually  be  made  to  dis- 
appear. 

Each  tumor  or  diseased  area  is  treated  separately,  with  the  tube  at 
6 to  8 inches  away,  emitting  rays  corresponding  to  No.  6 Benoist;  a 
dose  of  7 to  9 Holzknecht  units  should  be  given  at  one  sitting.  Gther 
areas  may  be  treated  on  subsequent  days,  but  an  interval  of  fifteen  to 
twenty  days  should  elapse  between  any  two  treatments  (of  the  above 
dose)  on  any  single  area. 

The  immediate  result  to  be  expected  is  a disappearance  of  the  pruritus 
within  two  or  three  days  following  the  above  dose.  Within  six  or  seven 
days  the  skin  over  the  tumors  becomes  slightly  erythematous,  and  gradu- 
ally takes  on  a brownish  tint.  The  tumors  gradually  become  softer,  and 
after  a fortnight  they  are  diminished  in  size.  After  a few  repetitions  of 
this  dose  (on  each  tumor  or  affected  area),  at  intervals  of  two  or  three 
we^s,  they  should  entirely  disappear.  At  each  repetition  of  the  dose 
It  should  be  somewhat  diminished. 

VoL  I — 22 


338  TREATMENT  BY  X-RAYS  AND  RADIO-ACTIVE  SUBSTANCES 

The  si.e  of  the  tumor  will  goveru  ^ThfretSS 

needed.  In  the  ciysipelatod  areas  a “ ^ unusual  sensibility 

in  the  eezematous  even  less.  ^ and  of  the  sole 

s s in  tt  Se."  v— ^ 

citi^brerby  s 

affecting  the  general  reported 

Verrucse — Cutaneous  Ho  . " ai  „ T have  treated  a number 

in  both  of  these  conditions  !^y  ^^7  ^ ' ^est  results.  I usually 

nf  cases  and  almost  invariably  with  the  veiy  u 

hope  to  get  rid  of  them  without  methods  that  one  js 

Warts  have  been  heated  y f^less  almost  absolutely  certain 

not  limited  to  radiotherapy , perfect.  * I have  succeeded  in  ehmi- 

in  its  results,  and  the  cosme  ic  having  been  excised  and  cauter- 

Sd^iXtHs"^  scar  or  a trace  of  the  former  wart.  These 

an  aperture  has  been  cut  large  ‘“j^uld  emit  rays  to  No.  6 

should  be  brought  as  close  as  P°®‘  ^ jq  20  Kienbock  units 
Benoist,  and  a dose  ° ° | or  two  times  the  full  skin  dose). 

'“^"stmufaTe  treated  in  the  same  way,  and  with  practically 

the  same  results._  . the  treatment  of  nsevus 

Nsevus.— Radiotherapy  h =nccess.  These  lesions  are  divided 

with  only  a moderate  , rpj^g  hx-st  division  includes  n^vus 

into  the  pigmentary  and  hvpertrophicus.  In  each  of 

pilaris,  mevus  has  been  oUained,  but  electrolysis  or 

Lse  three  some  and  rapid  in  its  results  that,  while 

fulguration  is  so  much  m radiotherapy, 

painful,  it  should  receive  PJ-^enc  very  extensive  and  very 

The  “wine  marks,  which  a treatment  must  be  carried 

troublesome,  offer  a little  better  Mi  and  cannot  be 

to  the  extent  of  ulceratioi . ggntrollable  destruc 

recommended.  j have  treated  two  cases  with  ^me 

tive  agents,  is  to  be  preferre  . earned  to  the 

marks  ” of  an  extensive  nature  i f^.,ding,  and  this  lmpro^  e- 

destructive  degree.  I ^ the  five  subsequent  years, 

ment  in  appearance  has  the  consideration  of  s, 

Epitheliomata.— A natura  p epithehomata.  In  ij  . 

moles,  and  Woifl  h&d  first  place.  Tins 

»nt  ofes  the  following  advantages; 
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(1)  It  is  painless  in  its  application,  and,  therefore,  patients  can  be 
more  easily  persuaded  to  be  treated  early.  This  in  itself  would  be  suffi- 
cient advantage  to  recommend  it  most  highly,  for  it  is  the  delays  that 
make  the  prognosis  so  bad  from  any  form  of  treatment. 

(2)  The  treatment  does  not  open  lymph-channels  and  make  fresh 
wounds  through  which  the  disease  may  spread. 

(3)  If  treated  early,  and  before  the  deep  tissues  are  invaded,  the  dis- 
ease disappears,  often  without  leaving  any  scar.  When  a scar  does  form, 
it  approaches  most  nearly  in  appearance  that  of  normal  skin.  It  is  soft, 
pliable,  and  of  a pinldsh  color.  If  this  disease  can  be  made  to  disappear 
without  scar  formation,  it  accomplishes  at  once  what  no  other  method 
of  treatment  can  hope  for.  If  one  avoids  scar  formations  the  tendency  to 
recurrence  is  correspondingly  lessened,  because  there  is  more  tendency 
for  epitheliomatous  formations  in  scar  tissue  than  in  healthy  tissue. 

(4)  If  the  cases  are  treated  early  and  skillfully,  one  may  hope  for 
recovery  in  at  least  98  per  cent.  I believe  no  other  method  of  treatment 
can  claim  nearly  so  much. 

(5)  Epitheliomata  commonly  affects  areas  such  as  those  about  the 
inner  canthus  of  the  eye  or  the  nose,  where  there  is  little  tissue  to  be 
spared  without  producing  marked  deformity  and  much  annoyance. 
The  destructive  methods  of  treatment  in  these  regions,  even  if  success- 
ful, produce  scars  which  contract  and  cause  ectropion,  with  the  train  of 
eye  symptoms  that  naturally  follow.  By  means  of  the  rays  I have 
treated  patients  upon  whom  caustic  had  been  previously  applied,  and  in 
which  there  had  been  scar  formation  and  a recurrence.  I have  suc- 
ceeded not  only  in  eliminating  the  disease,  but  even  the  scar,  which 
had  formed  and  drawn  the  eyelid  downward,  was  softened  and  relaxed, 
so  that  the  ectropion  practically  disappeared. 

(6)  Even  in  advanced  cases,  in  which  further  destructive  treatment 
is  out  of  the  question,  one  can  often  destroy  the  diseases,  and  yet  retain 
all  the  healthy  tissue.  It  must  be  understood,  however,  that  the  deeper 
and  the  more  advanced  the  disease  is  at  the  beginning,  the  less  chance 
there  is  for  complete  recovery. 

(7)  In  very  advanced  cases,  in  which  One  cannot  reasonably  hope  for 
recovery,  one  may  still  retard  the  disease,  prolong  life,  lessen  discharge, 
diniinish  the  odor,  relieve  pain,  and  make  the  remaining  days  of  the 
patient  more  comfortable  and  more  hopeful. 

The  disadvantage  that  might  be  considered  in  connection  with  this 
form  of  treatment  is  the  rather  long  time  required  to  produce  results  I 
usually  count  on  from  two  to  four  months  for  complete  disappearance, 
and  about  six  to  twelve  treatments  in  early  cases.  In  the  late  stages  the 
uration,  the  amount  of  treatment,  and  the  outcome  will  depend  upon 
the  extent  of  the  disease  and  the  natural  resistance  of  the  patient.  If 
the  entire  treatrnent  is  given  within  a few  days,  the  results  are  obtained 
sooner,  but  I think  less  certainly. 

Epithelioma  of  the  mucous  membrane  is  much  less  favorably  in- 
fluenced by  this  form  of  treatment.  This  statement  will,  however,  apply 
o every  form  of  treatment.  The  tendency  for  recurrence  and  metastasis 


340  IRIIATMENT  RY  X-RAYS  AND  RADIO-ACI'IVE  SUBSTANCES 

c Korin  ■iH‘iined  even  in  this  location,  but, 

is  much  greater.  Success  . j .jed  upon  alone  to  effect  a cure. 

I believe,  the  rays  should  not  ^ examples  of  in- 

Epithelioma  of  the  mouth  and  hp  xnay  ^aku 

volvement  of  the  mucous  vagina,  and  rectum, 

applied  to  the  same  diseas  disease  should  first  be  removed  by 

Unless  treated  very  early,  thermocautery.  The  patient 

excision,  fulguration,  or  by  treatment  over  the  wound  and  the 

should  then  receive  active  y ‘ methods  of  preliminary 

;ttment,lnd  h-  half  of  the 

If  the  disease  originates  or  is  treatment  is  distinctly 

— =rv^rfg= 

mcer.-This  disease,  whieh  is  - ;:j£*lrd 

may  be  considered  bvAeVrays  that  first  attracted  serious 

in  L treatment  of  ™dent  ulcer  by  the  ^ ^ 

attention  to  radiotherapy.  ’ . „i^peUoma,  but  superior  to  any  other 

obtained  are  not  quite  so  go  obtaining  as  good  results  is 

prXbiy  Ixplahied  by  the  tact  that  these  cases  tend  to  come  a e.  a e 

t dteXttJsliU 

ticular  case.  . , . ^ ^arty  formation  winch 

In  the  early  cases,  m whic  pieed  a little,  but  which  has 

has  just  begun  to  be  annoym^,  P ^ ^ destruction  by  caustics  or 

ri," 

^ “?  fitt  “'Xlejn^p^^^^  til  mrnX*  in 

the  epithelioma,  and  about  , inch  of  “““y  , ^„ode  about  0 inches 

ing  all  other  parts  of  the  Pf  “ ^ Benoist  No.  5 I usually 

trSm  the  skin,  and  use  rays  the  tube.  The  duration 

allow  1 milliampere  of  current  to  pass  g 

will  vary  with  each  case.  usually  give  in  one  dose,  or  in 

If  the  patient  lives  out  of  the  J’  , , ^ pgPeve  to  be  a destructive 

several  treatments  on  successive  ^ ^ 20  Ivienbock  units.  T- he 

dose,  equaling  10 

patient  is  then  allowed  to  go  lo^  ^ month  As  a rule,  in  about  tx\o 

tel' tteTe^  " 
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A smcall  amount  of  serum  or  pus  collects  beneath  this  crust.  The  crust 
should  then  be  removed  by  applying  a thick  layer  of  vaseline  or  cold 
cream  on  lint  over  night.  A new  crust  will  form,  and  this  will  be  repeated 
two  or  more  times.  Each  time,  however,  it  will  be  found  that  the  skin 
has  grown  more  nearly  over  the  ulcer.  At  the  end  of  a month,  if  all 
goes  well,  the  ulcer  will  be  closed  over,  and  will  be  covered  by  scales 
or  a superficial  crust.  One  should  then  give  about  half  the  previous 
dose,  which  will  usually  suffice  to  bring  about  a cure.  A physician 
should  decide  when  the  patient  is  well  and  not  the  patient.  If,  at  the 
end  of  this  first  month,  or  as  a result  of  the  first  series  of  treatments, 
the  ulcer  is  found  to  be  healed  and  simply  covered  by  a red  scar,  no 
more  treatment  should  be  given.  The  red  scar  will  fade  in  about  a 
month  more,  and  will  resemble  very  closely  the  skin  itself.  In  fact, 
the  lesions  often  disappear  without  leaving  any  scar. 

If  the  patient  lives  in  the  city,  or  at  the  place  where  the  treatment  is 
given,  I think  a safer  method  is  to  give  about  10  Holzknecht  units  during 
the  first  week,  and  then  see  the  patient  once  a week  afterward.  In  this 
way  one  can  better  quiet  the  fears  of  the  patient  and  watch  the  progress 
more  closely.  Generally  in  early  cases  I count  on  from  six  to  twelve 
applications  of  the  rays  and  count  on  about  three  months  for  recovery. 

If  the  disease  has  become  more  extensive,  all  of  the  above  statements 
must  be  modified.  In  all  cases  the  healthy  tissues  must  be  protected. 
If  still  superficial,  very  much  the  same  technique  must  be  used.  If  it 
has  involved  the  deeper  tissues,  more  penetrating  rays  must  be  used,  at  a 
greater  distance,  and  more  frequently.  One  must  aim  to  produce  a 
corresponding  effect  at  the  deepest  point  of  the  disease.  When  the  deeper 
tissues  are  involved,  it  is  advisable  to  treat  the  associated  glandular 
area  by  the  technique  which  will  be  described  under  diseases  of  the  lym- 
phatic glands. 

Carcinoma.— It  is  a very  short  step  from  epithelioma  to  carcin- 
oma. Yet  the  prognosis  and  the  technique  differ  very  much.  Fewer 
patients  must  be  expected  to  recover  from  carcinoma,  since  it  involves 
deeper  tissues,  and  under  any  form  of  treatment  it  is  more  likely  to  give 
rise  to  metastases.  That  the  a;-rays  will  cure  carcinoma  in  certain  cases 
cannot  be  disputed,  except  in  so  far  as  any  cure  can  be  disputed. 

Primary  Carcinoma  of  the  Breast. — Comparatively  few  primary  cases 
of  carcinoma  of  the  breast  have  been  treated.  Most  of  these  have  either 
been  too  far  advanced  to  permit  an  operation,  or  the  feebleness  of  the 
patient  precluded  its  consideration.  Results  obtained  under  such  con- 
ditions cannot  be  fairly  compared  with  those  obtained  by  operative 
procedi^es.  I believe  that  operable  cases  of  carcinoma  of  the  breast 
s ou  d be  operated  upon  as  soon  as  the  disease  is  discovered  and  diag- 
nose , and  this  should  be  followed  by  a course  of  a:-rays  treatment,  hav- 
ing  m mind  the  destruction  of  any  malignant  cells  that  may  have  been 
transplanted  during  the  operation. 

While  this  IS  the  rule,  there  are  a certain  number  of  cases  that  cannot 
be  operated  upon  because  of  advanced  age,  or  because  of  the  conditions 
of  the  heart,  or  some  other  chronic  disease.  These  patients  can  be  made 
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morecomfortabKthri^ 

Cl  i typical  schnaua,  who  “o^rtmTCe" '^S"com- 

disease  of  the  heait.  A fircinoina  of  the  uterus  and 

fortably  for  five  years,  and  len  J „ggg  which  the  disease  was 

,ied  ot  this  disease.  C aC  of  disease,  cdo.s 

advanced  1 have  seen  relieved,  the  patients  were  enabled  to 

and  discharges  ceased  i>au  p,o_ 

(TO  about  the  usual  aftairs  ot  me,  anu  x a 

'°"torw“irSease  invoived  the  »the 

presented  a nodular  mass  extend.ng^^p^ 

hard,  supraclavicular  glan  . ulceration— clearly  an 

some  of  the  nodules  seem  d^t^  treatment  and  observation  for  a 

inoperable  case.  1 kep  .^^s  left  of  the  disease  but  a mass 

yea?.  At  the  end  o th.s  freely  movable 

of  scar  tissue,  about  an  inc_  seemed  to  be  scar  tissue.  I 

not  in  any  way  tender  “CurgieaUy.  which  was  done.  She  has  been 
advised  the  removal  of  this  surgica  y,  j^gt^^ce  a clear  inoperable 

well  over  a year  since  this  operation.  Therefore,  another  hope 

case  was  transformed  operable 

"msCSrl  ^Cnra^-nt  in  favor  of anteoperative  treat- 
““ichnl^ue  in  the  — of  ^ ^ 

Breast.— I must  here  refer  J ^gated  disease  in  the  early  part  of 
lht?iTte?'  A\"dmixture  ft  good  judgm^t  and  skill  with  those 

principles  will  go  far  toward  lymphatics  should  be 

^ The  entire  area  of  the  gland  and  The  disease 

treated.  The  po^s^ble  side  and  Erection,  always  aiming 

should  be  attacked  from  every  possib  ^ ^ 

toward  the  centre.  In  ^c\area  of  ^ 

“d“\rthfS  - — 

futlr^yt  rf  th^??l  howfver.  thus  producing  more  certam 

and  quicker  results.  ^2  to  15  inches  from  the  skm. 

The  of  the  rays  considerably. 

This  diminishes  the  quantity  y treatment  must  be  corre- 

as  compared  with  closer  treatme  f^om  15  to  30  mdham- 

spondingly  longer  m equivalent.  One  must  give  sufficient 

pere  minutes  in  such  case  , 0 energy  is  wasted,  and  yet  burns 

Treatment  to  produce  results  or  the  energy 

must  be  avoided.  ^ penetrative,  so  that  the 

quality  of  rays  mihxs^orV^  produced  on  the  surface. 

deep  effect  will  approach  ^ J g to^S  Benoist.  One  must  be 

I commonly  use  rays  of  the  value  of  No. 


CARCINOMA 


343 


most  Ccareful  to  keep  this  value  constant.  This  can  be  partially  gauged 
by  watching  the  milliamperemeter,  which  will  register  higher  (with 
the  same  amount  of  primary  current)  as  the  rays  become  softer.  It, 
therefore,  should  remain  stationary.  One  can  also  form  an  idea  by 
measuring  the  parallel  spark  gap  frequently.  Generally,  but  not 
invariably,  the  parallel  spark  will  increase  as  the  tube  gets  harder  and 
will  decrease  as  it  gets  softer.  The  actual  scale  should  be  used  frequently 
until  the  operator  has  become  familiar  with  each  tube  and  its  variations. 
Careful  attention  to  these  details  will  make  the  difference  between 
success  and  failure. 

One  should  have  a number  of  tubes,  so  that  they  can  be  allowed 
to  cool  off  between  treatments,  and  there  should  be  a series  for  each  class 
of  treatments.  No  tube  can  be  used  continuously  for  all  classes  of  work. 
When  a tube  becomes  hot,  it  is  not  likely  to  produce  a uniform  or  satis- 
factory quality  of  rays. 

Frequency  of  Treatments. — Generally,  I treat  these  patients  three 
times  a week,  but  if  the  tumor  has  developed  rapidly,  it  may  be  advisable 
to  treat  the  patient  every  day.  When  daily  treatments  are  given,  one 
must  be  very  cautious  in  not  producing  a burn.  On  the  other  hand,  if 
the  tumor  has  developed  slowly,  or  if  the  patient  is  feeble  and  the  exertion 
of  coming  for  treatments  is  exhausting,  I often  only  see  such  patients  once 
or  twice  a week.  The  number  of  treatments  necessary  will,  of  course, 
vary  in  each  case  with  the  extent  of  the  disease,  the  rapidity  of  growth, 
and  the  resistance  of  the  patient. 

Results  to  be  Expected. — Generally  no  change  will  be  noted  for  at 
least  two  weeks.  Within  a month,  however,  the  area  of  disease  becomes 
softer  and  gradually  grows  smaller.  We  must  seldom  expect  the  breast 
to  be  restored  to  a normal  condition.  There  forms  what  appears  to  be 
scar  tissue,  which  is  freely  movable,  not  tender,  and  not  painful. 

As  stated  at  the  beginning  of  this  subject,  this  method  of  treatment 
is  not  generally  recommended  as  the  one  of  choice,  but  either  because 
an  operation  is  attended  with  too  much  risk,  or  because  the  patient 
absolutely  refuses  operation. 

Ante-operative  treatment  of  carcinoma  of  the  breast  deserves  some 
consideration.  If  the  disease  is  recognized  at  a stage  when  it  can  be 
removed  completely,  I believe  that  it  is  best  to  operate  without  delay, 
for  any  cause,  yet  even  in  such  cases  I have  seen  prompt  recurrences,  and 
a second  operation  seemed  only  to  aggravate  the  condition.  Therefore 
we  need  not  condemn,  at  least,  a suggestion  of  ante-operative  treatment. 

In  the  more  advanced  cases,  where  there  is  axillary  and  perhaps 
supraclavicular  involvement,  I believe  that  a course  of  treatment  extend- 
ing over  a period  of  two  weeks  to  a month  preceding  the  operation  can 
accomplish  much.  It  should  be  applied  over  the  glandular  regions 
especially,  with  the  object  of  destroying  these  glands,  and  especially 
the  smaller  ones,  that  may  escape  recognition  at  the  operation. 

That  ante-operative  treatment  will  at  times  accomplish  much  is  well 
illustrated  by  the  case  referred  to  at  the  beginning  of  this  subject,  where 
an  inoperable  case  was  made  operable. 
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Postoperative  Treatment  of  Carcinoma  of  the  Breast— TKis  line  of 
action  is  L^enerally  endorsed.  It  is  based  upon  the  theory  that,  at  the 
operation,  a few  outlying  cells  or  nodules  may  have  escaped  the  sciutiny 
of  the  surgeon,  or  a few  cells  may  have  escaped  and  been  transplanted 
in  the  wound,  thus  leading  to  a recurrence.  One  aims  to  destroy  such 
cells  or  nodules.  The  Roentgenologist,  therefore,  begins  he  postopera- 
tive treatment  with  the  impression  that  there  may  stil  be  disease  present 
in  the  tissues  A line  of  treatment  and  sufhcient  dose  must  be  given 
harwclddTestroy  the  disease,  it  known  to  be  present.  Unless  tins  hne 
of  action,  based  upon  such  theory,  is  accepted,  I can  see  no  reason  tor 

P“7sr«on  wCrlemns  postoperative  treatment  because  he  has 
seen  no  results  after  having  ordered  tour  or  five  difterent  applications  ot 
the  Roentgen  rays  as  postoperative  treatment  of  his  cases,  is  exactly  in 
the  same  p^osition  as  a person  who  condemns  surgery  because  poor  results 
are  obtained  after  an  incomplete  operation  by  an  indifferent  surgeo  . 

The  postoperative  treatments  should  be  given  in  the  same  gene 
wav  as  in  the^treatment  of  primary  carcinoma.  ITey  should  begin  as 
soon  as  the  patient  can  go  for  the  treatment.  Ihey  ™ay  be  given 
throus'h  the  dressings.  As  much  or  more  treatment  should  be  applied 

1 usl“y  S on  giving  the  patient  15  to  20  treatments.  These  are 
ri^rlhree  times  a week  or  daily.  I aim  at  producing  a very  slight 
frvthema  but  go  no  further.  'When  daily  treatments  are  pven,  t 
dieZst  bfvfry  carefully  estimated,  or  one  will  give  too  little  or  too 

““lUs  difficult  to  estimate  exactly  the  statistical  f P°?XeTx- 

treatment,  because,  as  a rule,  only  the  more  malignant  and  more  ex 

must  be  thoroughly  treated.  Knt  at  times  they  are  onlv 

redu^rin”— 

the  full  skin  dose  is  given,  but  not  exceeded. 
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Even  when  there  have  been  axillary,  supraclavicular,  and  pulmonary 
metastases  one  need  not  despair.  However,  in  such  cases  one  can  only 
hope  for  a retardation  in  the  disease,  with  the  production  of  a quiescent 
stage,  which  may  continue  for  a number  of  years.  1 have  had  one  case 
in  which  there  was  a local  recurrence  and  metastases  in  the  supra- 
clavicular region  sufficient  to  cause  a palsy  of  the  left  arm,  with  medias- 
tinal involvement,  which  was  demonstrated  both  by  physical  signs  and 
radiograph,  and  in  which  life  has  been  prolonged,  with  a reasonable 
degree  of  comfort,  over  a period  of  at  least  seven  years. 

The  recurrence  and  the  supraclavicular  swelling  disappeared,  but 
the  palsy  has  remained.  A radiograph  shows  in  the  upper  portion  of  the 
left  lung  many  isolated  nodules,  which  are  quite  dense,  and  which  I 
believe  were,  and  perhaps  are  now,  carcinomatous,  but  which  have 
become  encapsulated. 

The  technique  to  be  used  in  such  cases  is  similar  to  that  described 
for  the  primary  disease.  These  patients  must  continue  under  observa- 
tion. The  longer  they  remain  well  or  free  from  symptoms,  the  greater 
may  be  the  interval  between  visits  and  treatments.  One  must  also 
guard  against  producing  a chronic  radiodermatitis. 

Carcinoma  involving-  other  parts  of  the  surface  of  the  body 
must  be  judged  and  treated  very  much  along  the  same  lines,  as  has  been 
described  under  Carcinoma  of  the  Breast.  In  most  instances  the  dis- 
ease will  be  found  to  have  followed  epitheliomas. 

Carcinoma  of  the  larynx  has  been  reported  cured  by  Roentgen 
theiapy,  but  one  cannot  hope  for  this  in  many  instances.  The  disease, 
however,  will  often  diminish,  the  patient  will  have  less  pain,  discharge 
: will  cease  or  be  diminished,  life  will  be  prolonged,  and  the  patient  made 

more  comfortable.  The  general  principles  governing  deep  treatment 
I must  be  followed.  The  disease  must  be  attacked  from  as  many  different 
points  as  is  possible.  It  is  in  the  treatment  of  cavities  that  radium  finds 
its  greatest  field  of  usefulness. 

j Carcinoma  of  the  accessory  sinuses  is  usually  secondary  to  the  dis- 
ease in  the  mouth  or  nasal  cavities,  and  when  this  disease  has  infiltrated 
the  maxillary  or  ethmoidal  sinuses,  one  must  expect  little  from  Roentgen 
therapy  or  radio-active  substances. 

Carcinoma  of  the  oesophagus,  stomach,  and  bowels  I believe  may  be 
retarded;  pain  is  relieved,  and  the  patient  gets  some  general  physical 
and  mental  relief,  but  I know  of  no  genuine  cure  of  carcinoma  in  any  of 
these  localities.  In  2 cases  of  oesophageal  carcinoma  I got  so  much  im- 
provement that  I had  hopes  of  a cure.  The  patients  were  practically 
free  from  symptoms  for  nearly  a year.  They  swallowed  their  food 
I ^™ost  normally,  and  there  was  improvement  in  the  general  health,  but 
I finally  the  disease  grew  rapidly  and  ended  fatally. 

I The  same  remarks  apply  to  carcinoma  of  the  stomach.  In  only  1 
: case  out  of^  15  did  I see  decided  improvement,  and  this  seemed  to  be  a 

, symptomatic  cure.  The  surgeon  did  an  exploratory  operation  previous 
I to  Koentgen  treatment,  and  found  a large  carcinoma  involving  the  lesser 
' curvature.  After  six  weeks  of  treatment,  three  times  a week,  the  pa- 
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tient  was  able  to  leave  the  hospital  and  take  an  hour  s ride  on  the 
train  I.ater  he  came  to  the  city  three  times  a week  for  treatment. 

In  si.x  months  he  was  able  to  eat  most  things,  and  was  able  to  attend  to 
some  business. 

At  this  time  he  developed  some  symptoms  of  appendicitis,  ine 
same  surgeon  was  called  upon  to  operate.  He  did  not  find  appendicitis 
and  did  not  find  the  tumor  which  he  had  previously  felt.  He  accounted 
for  the  pains  by  adhesions  which  were  formed.  In  three  weeks  the 

patient  died,  but  no  autopsy  was  performed.  „ , * 

Sarcoma.— The  treatment  of  sarcoma  by  means  of  the  Roentgen  rays 
has  been  generally  more  satisfactory  than  the  treatment  of  carcinoma. 
Most  of  the  patients  that  have  come  under  my  care  have  had  inoperable 
sarcomas,  or  were  suffering  from  rapid  recurrences,  yet  I have  obtained 
recoveries  in  about  50  per  cent.,  based  upon  an  experience  with  50  cases 

affecting  different  parts  of  the  body.  _ a,  i i r 

Comjarison  with  Other  Methods.— Statistics  so  often  depend  for  the 

final  showing  upon  the  kind  of  cases  that  have  been  excluded  or  included, 
that  freview  of  the  details  of  a large  number  of  cases  will  give  a tnier 
valuation  of  a method  than  any  simple  numerical  comparison,  i he 
above  statements  are  based  upon  the  results  of  35  cases  t^at  had  been 
treated  previous  to  August,  1908.  My  observations  upon  the  treatment 
of  this  disease  have  extended  over  a period  of  eight  years.  Of  these  35 

cases  treated  and  reported  two  years  ago,  15  have 
mained  well  from  two  to  seven  years;  4 others  improved,  and  the 
remained  stationary  from  two  to  six  years.  Practically  all  cases  shov^e 
some  improvement,  but  16  out  of  the  35  cases  have  died.  Some  of  these 
seemed  to  be  recovering,  when,  without  apparent  cause,  they  progres- 

^^^^MoTt^^Mh'i^^  cases  were  either  inoperable  or  rapid  recurrences 
following  operation.  Therefore,  operations  m this  class  cannot  be  com- 
pared The  only  treatment  that  can  be  compared  in  such  cases 
Ejections  of  Copy’s  toxin,  for  it  is  in  such  cases  that  the  toxins  are  a s 

Colev  only  claims  10  per  cent,  of  recoveries  from  the  injection  of  the 

toxins.  Ve^  prostration^  chills,  fever,  and  consfitutional  s^ptoms 
that  accompany  or  follow  the  injections  of  the  toxins  make  t m 
deslabLTrSent,  even  if  the  number  of  recoveries  were  the  same 
Fortunately  the  three  methods  of  treating  sarcoma  may  be  used  c 
loin!w  rin  suc^  An  operable  case  is  probably  best  operated 

uDon^  This  should  be  followed  ^mediately  by  a series  of  postoperatne 
Tatments  Indifferent  postoperative  treatment  will  accomplish  httle. 

excised  by  the  same  surgeon,  who  then  gave  32  postoperatue 


PLATE  XXII 


FIG.  1 


Sarcoma  of  the  forearm,  two  weeks  after  the  third  operation,  showing  a 
very  malignant  recurrence.  November  6,  1906. 


FIG.  2 


Same  as  Fig.  1,  after  32  x-ray  treatments.  Photographed  March  11,  1907. 
The  patient  has  remained  well  over  three  years  since. 
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PLATE  XXII I 


FIG.  1 


Sarcoma  photographed  on  the  fifth  day  after  the  second  operation.  The 
primary  tumor  had  developed  to  the  size  of  an  apple  in  four  weeks.  It  was 
excised,  and  then  recurred  to  the  original  size  in  three  weeks.  In  five  days  after 
the  second  operation  it  had  recurred  to  the  size  of  half  a hen's  egg. 


FIG.  2 


Shows  complete  disappearance  of  the  tumor  following  nineteen  applications  of 
t e x-rays.  He  has  remained’  perfectly  well  over  three  years  since. 
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with  the  Roentgen  rays,  but  recurrence  took  place  under  treatment. 
A scapulohumeral  amputation  was  then  advised,  but  the  patient  would 
not  consent.  Dr.  W.  W.  Babcock  was  consulted,  and  carefully  excised 
the  tumor.  Two  weeks  after  this  third  operation  there  was  a recurrence, 
with  induration  of  the  entire  forearm.  At  this  late  stage,  and  with 
a pronounced  malignancy,  I began  treatment,  and  gave  32  treatments 
with  the  Roentgen  rays,  which  resulted  in  complete  recovery,  and 
which  has  lasted  over  three  years.  The  patient  has  been  able  to  carry 
on  her  general  housework,  and  has  been  entirely  comfortable. 

In  this  group  of  cases,  previously  reported,  there  were  4 cases  of 
osteosarcoma  in  which  good  results  were  obtained.  To  these  I might 
add  2 more.  Three  others  involved  the  ethmoid  cells,  and  good  results 
were  obtained.  This  would  indicate  that  not  simply  superficial  lesions 
are  favorably  influenced  by  the  rays. 

A careful  analysis,  therefore,  of  cases  of  sarcoma,  treated  by  this  and 
other  methods,  will  convince  any  one  of  the  value  of  this  treatment. 
When  one  sees  repeated  recurrences  follow  operations,  and  then  sees  the 
growth  gradually  melt  away,  and  the  patient  remain  well  for  three  or 
more  years,  one  cannot  help  but  feel  that  this  treatment  deserves  serious 
consideration. 

Recurrence. — In  addition  to  the  cases  that  have  recovered,  of  those 
that  have  been  reported,  4 others  had  been  free  from  symptoms  for  a 
year  or  more,  and  then  had  a recurrence.  One  of  these  was  a round-cell 
sarcoma,  involving  the  orbit  and  ethmoid  cells.  After  being  apparently 
well  for  one  year  she  had  a slight  operation  upon  the  nose,  followed 
by  recurrent  sarcoma  which  proved  rapidly  fatal.  Another  round-cell 
sarcoma  of  the  lower  jaw  had  a recurrence  after  the  extraction  of  a tooth, 
ending  fatally.  A third  case,  one  of  sarcoma  of  the  leg,  had  recurrences 
which  have  yielded  to  the  rays.  A fourth  patient,  with  sarcoma  of  the 
groin,  which  appeared  to  be  well  for  two  years,  had  a recurrence  and  died. 

It  has  been  shown  repeatedly  that  traumatism  is  an  exciting  factor  in 
the  etiology  of  sarcoma,  so  it  is  an  exciting  factor  in  the  recurrence,  and, 
therefore,  operations  in  a sarcomatous  area  after  apparent  recovery 
should  be  undertaken  only  after  due  deliberation.  The  recurrences  have 
been  remarkably  few  considering  the  gravity  of  the  cases  treated. 

Types. — More  observations  will  be  needed  before  one  can  draw 
definite  conclusions  from  the  classification  of  types  treated,  but,  from  my 
experience,  I believe  that  the  small  round-cell  sarcoma  is  most  easily 
influenced  by  the  rays,  that  the  spindle-cell  variety  is  most  difficult,  and 
that  the  mixed  variety  stands  in  an  intermediate  position.  Three  cases 
of  melanotic  sarcoma  were  treated  with  success.  This  latter  type  is 
unusually  formidable  to  other  methods. 

Technique. — The  mere  possession  of  an  ir-ray  apparatus  is  of  the 
same  general  and  comparative  value  as  is  the  possession  of  a set  of 
surgical  instruments,  and  the  sooner  the  profession  realizes  that  no 
technique  is  more  varied,  more  complicated,  or  more  difficult  to  acquire, 
the  sooner  will  we  obtain  uniformly  better  results,  and  more  will  be  ac- 
compli.shed  for  the  patients. 
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In  the  description  of  Roentgen  therapy  much  difficulty  is  encoun- 
tered because  of  the  lack  of  accurate  means  of  measuring  the  dosage 
Iffiis  is  particularly  true  in  the  treatment  of  deep-seated  lesions,  to  winch 
sarLnlta  usually  belong.  Here  we  have  not  only  the  danger  ot  a 
dermatitis  hut  the  danger  of  a toxemia,  when  large  growths  are  made  to 
deZerate  and  toxins  therefrom  are  absorbed.  For  this  reason  much 
of  the  result  will  depend  upon  the  skill  and  experience  of  the  Roent- 
1, oh, gist,  not  only  in  the  application  of  the  rays  but  also  in  the  clo.se 

studv  of  the  constitutional  condition  ot  the  patient. 

In  tneral  we  have  four  fairly  definite  factors  to  consider,  which  will 
enable^one  to ’repeat  a like  dose  and  probably  produce  like  results: 

Distance  of  the  Anode  from  the  Skin— This  will  vary  with  t e 
depth^ftte  tiJe  involved.  In  the  treatment  of  deep-seated  lesions 

of  mv  oatients  receive  20  milliampere  minutes  at  each  exposure. 

ZFTlZld  not  be  given  continually  from  one  direction,  but  each 

r:stL"egScron^^ 

tte“My  be  prtfujd  raws 

likelihood  of  a dermatitis.  t„  we  are  only  able  to 

(3)  Focmm  or  Q-mhty  of  the  Rays.^  Thil  is  best  dom  by  a 
estimate  the  penetrating  qua  ity  o ® measured  by  the  Benoist 

Benoist,  Walter,  or  Wehnelt  scale.  The  rays, 

-tlr  tbe  rays  are 

Passiny  through  the 

hy  LLs  of  a -niHampere^l-^^^ 

ured  by  this  means,  1 find.  Onp  mav  use  greater 

1 milliampere  and  ihe  tube  as  soon  as  there 

currents  for  shorter  periods  of  tiiM,  d ^ 4 milliamperes 

is  a change  in  vacuurn.  p_  minutes-  using  three  or  four 

from  a static  machine  for  a , , a a j gj.  3Q  niilliampere  minutes. 

different tubes^  XsS  by  his  mean  I uLlly  give  a 

Kienhock  \ ^ o Kienbock  units  at  each 

skin  dose  (beneath  the  er  f to)  of  "ng  eCthing  carefully, 

sitting.  By  varying  my  d^^^et  on  and 

I can  usually  give  miich  ^eep  Rea  protected  by  means  of  a 

Protection  of  the  Skin.— The  of  sole-leather  mter- 

filter,  which  I described  five  years  ago,  consisting 
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posed  between  the  tube  and  the  skin.  In  experiments  upon  rabbits 
I was  able  to  protect  the  skin  from  any  visible  effect,  under  the  leather, 
while  a neighboring  portion  of  the  skin,  exposed  to  the  same  rays,  showed 
a characteristic  Roentgen  ulcer.  It  is  used  on  the  principle  of  selective 
absorption  of  the  rays.  I place  the  leather  close  to  the  tube,  in  the  pro- 
tective tube  case,  so  that  at  no  time  does  it  come  in  contact  with  the  patient 
and  thus  become  soiled.  Aluminum  is  also  used  for  the  same  purpose. 
It  is  possible  to  burn  a patient  even  through  this  filter,  but  a much  larger 
dose  can  be  given  to  the  deep  tissues  by  this  technique  than  otherwise 
without  damage  to  the  skin.  The  variation  in  the  direction  of  the  rays 
will  also  add  to  the  protection.  Likewise,  the  greater  the  distance  of  the 
tube  from  the  skin,  and  the  higher  the  vacuum,  the  less  the  likelihood 
of  a dermatitis. 

Postoperative  Treatment. — ^The  value  of  postoperative  Roentgen 
treatment  is  being  more  and  more  recognized.  I believe  that  it  is  espe- 
cially valuable  in  the  treatment  of  sarcoma,  because  of  the  tendency 
to  rapid  recurrence,  and  because  any  remaining  cells  are  likely  to  be 
destroyed  or  encapsulated.  It  is  especially  desirable  when  combined 
with  “subcapsular  enucleation,”  as  strongly  recommended  by  Babcock. 
He  recommends  simple  enucleation,  and  excision  or  resection  of  the 
diseased  area  in  long  bones.  His  objections  to  major  operations  for 
sarcoma  are:  (1)  The  immediate  mortality;  (2)  the  mutilation,  incapacity, 
and  mental  anxiety  produced;  (3)  the  fact  that  the  most  extensive  opera- 
tion yet  devised  gives  no  assurance  against  future  disease,  recurrence 
being  the  rule,  and  persistent  cure  the  exception ; (4)  the  operative 
trauma  seems  often  to  determine  the  point  of  recidivity. 

The  treatment  should  be  given  as  soon  after  the  operation  as  the 
patient  is  able  to  be  taken  to  the  laboratory.  On  the  other  hand,  I have 
never  seen  any  advantage  in  forcibly  keeping  the  wound  open  for  the 
purpose  of  treating  through  it.  By  this  means  one  simply  adds  and 
repeats  traumatism.  The  danger  to  be  feared  is  an  extension  into  the 
surrounding  tissues,  and  this  can  be  best  prevented  by  general  treatment 
of  the  involved  area  according  to  the  technique  given  above.  The 
wound  should  receive  the  same  careful  surgical  attention  that  it  would 
receive  independently. 

The  treatment  may  be  given  daily,  but  in  total  should  not  exceed  the 
normal  full  skin  dose.  This  skin  dose  is  not  so  easily  reached  when 
given  through  the  dressings,  because  of  the  absorption  of  many  of  the 
softer  rays  by  the  dressings.  The  number  of  treatments  necessary  will 
vary  with  each  case,  but  a fair  average  would  be  about  twenty. 

Finally,  good  technique  and  careful  attention  to  details  are  as  essen- 
tial to  good  results  in  this  work  as  in  any  other  special  field. 

Leukemia. — Myelogenous  Leukemia. — In  about  90  per  cent,  of  the 
cases  of  leukemia  that  have  been  treated  by  the  Roentgen  rays  improve- 
ment^ was  noted,  and  in  many  a symptomatic  recovery  was  obtained. 
The  improvernent  consisted  of  an  increase  in  strength,  improvement  in 
all  the  subjective  and  objective  symptoms,  a decrease  or  almost  complete 
disappearance  of  the  swelling  of  the  spleen,  and  a decided  approach  to 
the  normal  of  the  blood-content,  both  the  erythrocytes  and  leukocytes. 
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These  results  are  obtained  even  in  advanced  cases,  but,  so  far  as  I 
know  there  has  been  no  case  in  which  tlie  results  have  been  permaiuuil. 
With  interruptions  of  the  treatment  there  is  often  a recurrence  of  the 
svinptoms  after  several  weeks.  These  symptoms  usually  disappear  with 
renewal  of  the  treatment.  In  some  cases,  however,  the  recurrent 
symptoms  show  no  further  effect  from  the  exposiire  to  the  rays  and  even 
with  prolonged  treatment  the  patients  gradually  lo.se  weight  and  strength, 
the  spleen  and  liver  increase  in  size,  the  leukocytes  increase,  and  the 
prostration  becomes  progressive. 

^ However,  some  patients  have  lived  for  two  or  three  years  with  the 

‘’■"“ira’thole,  one  ean  only  expect  life  to  be  made  more  eomfortable 
and  prolonged  by  the  treatment  and  not  an  actual  cure._  _ 

Lymphatic  Leukamia.-Here,  too.  there  is  often  an  improvement  in 
the  general  health  and  comfort  of  the  patient,  but  the  blood-picture  and 
t e Se  of  the  glands  are  not  greatly  influenced.  Life  can  be  prolonged 
and  he  patient  rendered  more  comfortable,  but  a comp  ete  cure  need  not 
brexpeeted.  A marked  anemia  in  this  affection  renders  the  prognosi, 
less  favorable,  while  in  the  myelogenous  variety  the  blood-picture  of 

''“'LSt“neral,  the  technique  that  has  been  recommended 

for  deep-seated  therapy  may  be  used  here.  ^ 

that  the  exposures  be  made  over  the  long  bones,  but  Kie"bock  sera  no 
advaXe  in  this,  and  recommends  that  the  spleen  be  rented.  This 
latter  fafn  accord  with  my  experience.  Treatments  over  the  spleen  give 
more  prompt  and  more  positive  results.  Tn  the 

spleen  and  all  enlarged  glands  should  be  treated.  The  chest  and 

adenitis  is  a very  common  affection,  and,  while  surpcal  ™ 
is  necessary  at  dies,  the  majori^  of 

:-ranrrtoirenrof  after  operation,  indicate 

fhat  sCrTfalls  far  short  of  the  results  for  which  we  shouW  aim.  If 
we  have  at  our  command  an  agent  that  will  cause  these  glands  to  disap- 

and  satisfactory  will  be  the  results.  If 

gone  suppuration,  of  course,  the  rational  “ethod  = to 

Ld  drafa  it,  since  we  all  know  that  an  meisi™  wnU  lea«^a  bete 

than  if  allowed  to  rupture  spontaneously.  . I 

the  softened  gland  should  be  incised  and  curetted  a^d  tW 

“^O^trnfare  dreaded  by  every  one,  and  patients  will  postpone 
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operation  until  the  disease  has  advanced  to  a marked  degree.  A large 
I number  of  glands  are  likely  to  have  become  involved,  and  some  of 
( these  have  gone  on  to  suppuration.  If  a less  dreaded  method  of  treat- 
I ment  can  be  offered,  these  patients  will  seek  the  aid  of  the  physicians 
I earlier,  and  better  results  can  be  obtained. 

I In  nearly  every  case  of  tuberculous  adenitis  that  has  come  to  my 
I attention  there  was  some  evidence  of  pulmonary  involvement.  This  is 

not  usually  to  the  extent  that  a positive  diagnosis  can  be  made,  and  often 
no  cough  is  complained  of,  but  the  expiration  is  prolonged  at  one  or  both 
of  the  apices,  and  fine  crackling  rales  may  be  heard  at  the  end  of  inspira- 
j tion. 

I At  times  the  resonance  is  slightly  impaired.  For  this  reason  the 
i rays  should  not  be  confined  to  the  glandular  area,  but  should  be  allow'ed 
to  play  secondarily  upon  the  apices  of  the  lungs.  Likewise,  all  the 
measures  that  are  to-day  recognized  to  be  of  value  in  combating  tuber- 
culosis should  be  added. 

Results  to  he  Looked  For. — Usually  there  is  no  change  to  be  seen  for 
two  or  three  weeks  after  the  beginning  of  treatment.  Then  there  is  a 
gradual  reduction  in  size,  each  gland  becomes  more  movable,  and 
gradually  disappears.  Occasionally  in  early  cases,  that  have  only  lasted 
! a few  weeks,  there  is  a distinct  reduction  within  the  first  few  days  after 
the  first  treatment.  Such  cases  recover  more  rapidly.  If  at  the  begin- 
ning of  treatment  a gland  is  already  red  and  tender,  the  signs  of  suppura- 
tion will  be  hastened  by  exposure  to  the  rays.  If  suppuration  occurs, 
it  should  be  treated  just  like  an  abscess,  and  a scar  \ inch  long  will  be 
the  result  instead  of  one  of  4 inches. 

Technique.^ — In  this  affection  I believe  that  divided  rather  than 
massive  doses  are  indicated.  The  results  are  due  probably  to  an  in- 
creased phagocytic  action.  It  has  been  shown  by  Crane  that  under 
£C-rays  treatment  the  opsonic  index  is  raised.  Therefore,  I usually 
treat  these  patients  two  or  three  times  a week.  A leather  filter  is  inter- 
posed between  the  tube  and  the  glands  for  the  protection  of  the  skin. 
The  appearance  of  any  redness  of  the  skin  will  be  an  indication  for 
cessation  of  treatment  for  a week  or  two. . It  usually  requires  from 
12  to  20  treatments  to  get  a patient  well.  This  will  vary,  of  course, 
with  the  extent  of  the  lesions,  their  duration,  and  the  natural  resistance 
of  the  patient. 

The  anode  should  be  10  to  12  inches  from  the  skin,  and  about  15 
milliampere  minutes  given  at  each  treatment  to  the  affected  areas, 
with  rays  corresponding  to  No.  6 Benoist. 

Hodgkin’s  Disease  (General  Lymphadenoma  or  Pseudoleukemia). — 
This  disease  is  treated  on  the  general  principle  that  the  rays  will  cause 
a reduction  in  glandular  hyperplasia.  The  success  in  the  treatment  of 
this  affection  may  at  times  seem  brilliant.  There  is  usually  a reduction 
in  the  size  of  the  glands,  and  at  times  a complete  disappearance.  The 
patient  may  remain  well  for  several  years,  but  sooner  or  later  one  must 
expect  a recurrence.  In  this  affection,  too,  the  more  recent  the  develop- 
ment, the  more  rapid  will  be  the  disappearance.  In  the  older  cases,  in 
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which  the  tumors  have  become  very  hard  and  fibrous,  I have  been  able 
to  obtain  some  reduction,  but  not  a disappearance.  ’VSdiile  the  results 
are  not  all  that  might  be  hoped  for,  they  are  probably  better  than  is 

obtained  by  any  other  method  of  treatment.  _ 

The  technique  is  similar  to  that  which  has  been  recommended  m 
tuberculous  adenitis,  except  that,  on  account  of  the  usual  extensive  in- 
volvement, one  must  vary  the  area  of  treatment  on  .successive  days, 
and  so  far  as  possible  vary  the  direction  of  the  treatment  successively  on 

Chronic  Parotitis  (Mikulicz’s  Disease).— Only  about  6 of  the.se 
cases  have  been  treated  so  far.  I have  had  2 under  my  care.  There 
is  a persistent  enlargement  of  both  parotid  glands,  which  may  give 
some  pain  and  may  be  slightly  tender.  Other  forrns  of  treatment  have 
accomplished  little.  The  Roentgen  rays  were  used  on  the  theory  that 
they  reduce  hyperplasia  of  glandular  tissue  m general.  Haenish  was 
the^first  to  treat  the  disease  with  the  rays,  and  obtanied  an  apparen 
cu  re  in  2 cases  after  a few  treatments.  In  my  2 cases  the  swelling  com- 
pletely disappeared  after  about  a dozen  treatments  m three  months 
One  of  these  has  remained  well  about  two  years.  In  both  of  these  cases 
a diminution  in  the  salivary  secretion  was  noted,  otherwise  no  unfavorable 

'^“ThTtreatments  are  given  once  a week  with  the  anode  at  a distance 
of  12  inches,  the  skin  protected  by  a filter,  the  rays  confined  o the  ^^ 
and  about  15  milliampere  minutes  given  to  each  side  at  each  treatme  , 

with  rays  corresponding  to  No.  6 Benoist.  lUernliire 

Exophthalmic  Goitre.— There  have  been  recorded  in  the  literatu  e 

nearly  100  cases  of  exophthalmic  goitre  treated  by  ^ 

Good  results  were  obtained  in  about  75  per  cent.,  with  no  risk  to 
Xnt  and  no  great  inconvenience.  This  number  is  still  small,  and  one 
Should  not  be  hasty  in  drawing  conclusions,  but  surely  the  results  haie 
been  suffiAntly  gL  to  justify  further  trial  since  there  seems  to  be 

nothing  lost  and  a chance  for  much  gam  by  the  trial. 

It  Ls  been  observed  that  good  results  showed  themselvffi  m sorne 
Instances  within  forty-eight  hours,  and,  almost  without  exception,  within 
a mornh  In  most  cases  almost  complete  recovery  was  obtained  n 
from  three  to  six  months.  It  would  seem,  therefore,  that  the  trial  of  the 
RornteeTrays  for  a month,  with  from  six  to  a dozen  treatments,  could 
do  noliarm  and  is  likely  to  be  followed  by  good  results.  If  some  m 
provemenTl;  not  shown  within  a month,  there  should  be  an  interruption 

for  be  localized  upon  the  goitre, 

carried  to  the  point  of  producing  a mild  dermatitis,  but  no  more.  The 

®''VtTpet— °y  on™rSX  is  still  a question,  yet  all  the  patiente  '< 

inwI^chrooTrShadbeenobtainedhadimprovedorre™  , 

to  the  tim^e  of  the  reports,  which  var  ed  from  a few  montll  to  toejeais. 
weight.  This  is  followed  by  improvement  in  all  the  symptoms.  1 
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two  symptoms  that  remain  longest  are  usually  the  enlargement  of  the 
thyroid  and  the  exophthalmus. 

Technique. — I usually  treat  these  patients  three  times  a week,  con- 
fining the  rays  to  the  enlarged  gland,  and  attacking  the  enlargement 
from  as  many  points  as  possible.  The  .skin  should  be  protected  l)y 
the  leather  filter.  The  anode  should  be  12  inches  from  the  skin,  and  the 
rays  should  have  a penetration  corresponding  to  No.  G Benoist.  I give 
from  10  to  15  milliampere  minutes. 

Prostatic  Hypertrophy. — It  is  but  a natural  step  to  pass  from  the 
treatment  of  the  glandular  enlargements,  previously  described,  to  that  of 
prostatic  hypertrophy.  The  frequency  of  this  aftection  makes  this 
treatment  especially  welcome,  for  there  are  many  patients  who  either 
cannot  or  will  not  submit  to  a radical  operation.  Not  a great  number 
of  cases  have  been  treated  by  this  method,  but  sufficient  careful  work 
has  been  done  to  justify  its  recognition  as  a form  of  treatment. 

Good  results  have  been  noted  in  some  cases  within  two  weeks,  but 
ordinarily  the  improvement  is  noted  within  a month.  The  obstructive 
symptoms,  as  well  as  the  pain  and  tenderness,  gradually  disappear. 

Technique.— The  rays  must  be  confined  to  the  region  of  the  prostate, 
and  especially  the  scrotum  and  testicles  must  be  protected.  The  patient 
should  be  placed^  in  the  knee-chest  position.  This  can  be  done  by 
having  him  rest  his  abdomen  upon  a stool,  covered  with  a cushion.  If 
the  prostate  is  not  too  tender,  a speculum  may  be  passed  into  the  rectum, 
and  this  should  be  opaque  posteriorly  and  transparent  to  the  rays  ante- 
norly._  ^ This  must  be  definitely  centered  with  the  tube  and  held  firmly 
in  position.  By  this  means  we  attempt  to  treat  directly  upon  the  enlarged 
prostate.  Usually  this  is  impossible,  and  we  must  treat  through  the 
perineum.  'VN  hen  this  latter  technique  is  used,  one  should  employ  a 
localizer  which  will  confine  the  rays  to  the  perineal  region,  and  give  pro- 
tection to  the  rest  of  the  body.  Then  all  the  principles  governing  deep- 
seated  Roentgen  therapy  should  be  followed.  The  skin  should  be  pro- 
tected ^ a filter.  The  anode  of  the  tube  should  be  12  to  15  inches  dis- 
tant. I he  rays  should  correspond  to  No.  6 or  7 Benoist,  and  about  20 
milhampere  minutes  treatment  should  be  given  at  each  seance.  A 

dermatitis  must  be  avoided.  The  treatments  are  usually  given  three 
times  a week.  ® 

Chronic  Bronchitis  and  Bronchial  Asthma.-Bronchial  asthma, 
which  IS  so  commonly  associated  with  chronic  bronchitis,  is  often  so 
resistant  to  all  forms  of  treatment  that  anything  offering  a reasonable 
ope  of  cure,  instead  of  simply  suppression  of  symptoms,  must  be 
welconaed  by  both  the  patient  and  physician.  Shilling  and  Immel- 
mann  have  done  most  work  along  this  line,  but  at  least  a dozen  authors 
report  encouraging  results. 

ror  has  treated  over  60  severe  cases  by  means  of  the  Roentgen 

suffered  for  a number  of  years  and  had  resisted 
m r treatment.  Some  had  become  habituated  to  the 

have'^vf  “Tucker”  inhalation.  His  observations 

have  extended  over  more  than  four  years.  He  has  obtained  actual 
VoL.  1—23 
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cures  in  about  25  per  cent,  and  relief  in  50  per  cent.  Sorne  eases  show 
no  relief  whatever.  Those  cases  that  are  associated  with  a chronic 
. iVc  rrvii'l'prl  pninlivsema  or  marked  artenosclerosis  are  least 
"Xenced  by  iXntgen  therapy.  The  most  favorable  are  the  asthmas 

°'^T"lXbe*ofXeories  have  been  advanced  to  explain  the  relief 
obtained  from  Roentgen  therapy.  None  are  entirely  satisf actor> 

““ctXed  that  the  elrged  bronehial  g>“‘‘^^XXrthts“dn  ed 
with  bronchial  asthma  are  its  exciting  cause  and  that 

““SsnXX  XlT.":iV“ pXentXetting  slight  relid 
atteTXXs  reaXnt  and  within  a few  days.  This  has  led  to  a ctam 
of  tL  results  being  due  to  mere  suggestion.  As  a rule  he  treatment 

must  be  given  at  |"‘“-^,f;2nTrrsf  gStlW  ^ the  oVessed 

giving  a full  sknidos.^  ; *e 

;S"ofs;lm^  XTcurschmliV^ 

^SXllXX'X^d  a^fi^^t  about  three  times 

a wTgiving  abouXe-fourth  raXfcXTpolt  at  eT^h 

rays  should  be  f treatment  may  be  given  through 

successive  Visit.  For  i s , second  through  the  left  anterior, 

the  right  side  of  the  chest  e y,  through  the  left  lateral, 

X S « “ xkfXbtXrd! 

ai^  akin  will  have  its 

influence  on  the  results  here  as  in  a I others^ 

The  focus  point  of  the  tube  s jg  15  milliampere 

rays  should  correspond  to  ® ^j^muld  be  protected  by  interposing 

rtlX  fite.  TXrays  should  be  confined  to  the  chest,  and  it  is 


a leainei  mbcx.  i 

advisable  to  protect  the  spleen  and  liver. 
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THE  REST-CURE 

By  F.  X.  DERCUM,  M.D. 


Modern  conception  as  to  the  nature  of  functional  nervous  diseases 
has  done  much  to  simplify  their  treatment  and  to  put  the  latter  upon  a 
: rational  basis.  It  will  serve  our  purpose  best  to  consider  briefly  the  indi- 
; cations  afforded  by  neurasthenia,  which  may  be  taken  in  a sense  as  repre- 
sentative of  functional  nervous  diseases  as  a group.  What  is  true  of  it, 
is  largely  true  of  the  others.  In  neurasthenia  there  is  present  a condition 
of  chronic  nervous  exhaustion,  of  persistent  overfatigue,  and  it  is  the 
nature  of  this  condition  which  must  for  a moment  claim  our  attention 
before  we  take  up  in  detail  the  question  of  treatment. 

The  changes  which  take  place  in  fatigue  are  closely  related  to  those 
which  take  place  as  a result  of  the  normal  exercise  of  function.  Every 
exercise  of  function,  of  course,  presupposes  a nutritive  change.  It  is  in 
the  muscles,  the  nervous  system,  the  glands,  the  blood,  and  the  blood- 
making  organs  that  this  change  is  most  evident;  but  changes  likewise 
take  place  in  such  structures  as  the  bones,  though  these  changes  are 
very  gradual  and  are  noted  only  after  the  lapse  of  years;  the  same 
thing  is  also  true  of  cartilage,  tendons,  ligaments,  and  other  connective- 
tissue  structures.  It  is,  however,  the  changes  in  the  muscle  and  nerve 
substance  which  at  present  concerns  us  most  closely,  and  it  is  especially 
in  muscle  that  these  changes  can  be  most  readily  studied.  While  our 
knowledge  of  the  subject  leaves  much  to  be  desired,  suflHcient  is  known 
to  indicate  their  general  character.  They  may  be  readily  grouped  as 
chemical,  morphological,  and  physical.  It  is  the  chemical  changes 
that  to  us  are  most  important.  They  may  be  briefly  summarized  as 
follows.  During  contraction  a muscle  absorbs  more  oxygen  and  gives 
off  more  carbonic  acid  than  when  at  rest.  Its  juices,  from  being  neutral 
or  feebly  alkaline,  become  acid,  owing  to  the  formation  of  sarcolactic 
and  possibly  also  phosphoric  acid.  It  loses  glycogen  and  gains  water. 
Its  capillaries  dilate,  it  contains  more  blood,  and  the  blood  in  its  veins 
^ iffers  chemically  from  that  in  its  veins  at  rest.  It  evolves  heat,  mechan- 
ical and  electrical  energy.  Finally,  in  general  terms,  the  degree  of  these 
changes  depends  on  the  degree  and  duration  of  the  contraction. 

As  regards  nerve  substance,  our  knowledge  is  much  more  meagre. 
However,  when  at  rest,  nerve  substance,  like  muscle,  is  neutral  or  feebly 
alkaline,  and  when  active  it  is  acid.  While  we  are  still  in  the  dark  as  to 
the  detailed^  nature  of  the  change,  the  facts  justify  the  inference  that,  as 
i in  muscle,  it  is  dependent  upon  oxidation.  An  interference  with  this 
( oxidation  by  temporary  compression  of  the  arteries  supplying  the  brain 
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or  cord  means  an  immediate  arrest  of  function.  Again,  a number  of 
observers  have  noted  physical  changes  in  nerve-cells  as  a result  ot  func- 
,•  1 .Tpfjvitv e a Hodge,  Vas,  Nissl,  Mann,  Lugaro,  and  others. 

tcer^Xsot  r„Xi;u';:l.S™;VX?^uncti„na,  act.U,  it  i., 
^iXS'lich  ipp-  ‘O  bt  ptonounced  in  pfoportion  to  the  degree  of 

is,  of  eourse,  well  known.  ^ ^ ^ ^^luable  hint  as  to  the 

stances  are  not  following  experiment.  If  the  gastroc- 

role  they  play  ^X^^^^  rTwhich  has  been  completely  exhausted  by  elec- 
nemius  muscle  of  a ^ Respond,  is  wa.shed  out  by 

trical  stimulation  and  refu  y ^ |Vp  muscle  again  responds 

injecting  its  artery  wid. 

to  the  electrical  current,  p j-ggence  of  the  waste  substances 

maintained.  It  would  see  P substances  im- 

tem"nXrweXt?nXtte^^^^^^^  - “kewise  ti  inhibit,  to  interfere 
"‘^I"™sXtances  have  no  doubt 

under  Trihe^p^^^^^^^  ™due,  the  abnormal,  consump- 

dr“"induem^^ 

rest  and  sleep.  the  consumption  of 

Fatigue,  it  would  appear,  c„bstances.  The  excessive  exer- 

tissue  and  of  the  formation  o gg-.^g  consumption  of  tissue; 

cise  of  function  must,  of  course,  m substances  in  excess, 

this  of  necessity  must  mean  the  ,he  tissues,  they 

Instead  of 

now  exert  a toxic  action  a t _ p a ption  preventing  an  unphysio- 
stead  of  acting  as  -^"nowrprarb^^^^^^  as  prisons  and  irri- 

logical  consumption  of  tissue  they  PP  nervousness,  the  rest- 

tants.  To  them  is  probably  to  be  ascriD 
lessness,  the  insomnia 

XlrSltht"ge  i"  the  diemical  character  of  these  substances,  so 

that  the  problem  ?‘‘YnXXerel'Xt'« 

The  therapeutic  indications  a ’result  of  cverfatigue.  rest 

tions,  very  cirar^  If  the  Sm  not  only  bf  physio- 

is  indicated;  if  there  is  loss  body-weight— food  is  indicated, 

&“s:t“ '^resent  i^^  excess,  these  must  be  eliminated. 
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The  question  at  once  arises  as  to  the  method  of  employing  rest, 
its  degree  and  practical  application  in  a given  case.  Rest  may  vary 
' from  that  slight  degree  of  rest — relative  rest — which  is  secured  by  a 
: modification  or,  better  still,  by  a change  of  occupation,  to  that  profound 

[ degree  secured  by  absolute  rest  in  bed  for  a prolonged  period  of  time. 
; Unfortunately,  relative  rest,  although  we  are  occasionally  forced  by  the 
I circumstances  in  which  the  patient  finds  himself  to  employ  it,  serves 
merely  to  tide  over  a given  situation  or  to  lessen  for  the  time  being  the 
strain  under  which  the  patient  is  laboring.  If  we  are  able,  on  the  other 
hand,  to  diminish  the  amount  of  work,  we  accomplish  much  more,  for  we 
may  then  be  able  to  institute  that  degree  of  rest  to  which  Weir  Mitchell 
has  applied  the  term  “partial  rest.”  Unfortunately,  in  a large  number 
of  cases,  simple  plans  of  treatment  are  ineffectual,  so  that,  the  circum- 
stances of  the  patient  permitting,  we  are  forced  to  insist  upon  an  abso- 
lute rest  in  bed.  In  many  cases  the  nervous  exhaustion  is  so  grave  that 
even  a moderate  exertion  may  be  followed  by  a marked  increase  of 
symptoms.  Frequently  in  such  cases  the  bed  has  already  been  sought 
by  the  patient  before  the  physician  is  called  in. 

If  the  patient  and  physician  find  themselves  face  to  face  with  an 
absolute  rest  treatment,  the  rest  should  be  made  as  nearly  complete  as 
possible  and  the  closest  possible  attention  given  to  details.  As  a rule, 
it  suffices  to  place  the  patient  comfortably  in  bed  with  the  head  resting 
upon  a low  pillow.  He  is  instructed  to  lie  quietly  and  is  not  permitted  to 
sit  up  in  bed  save  for  the  special  purpose  of  eating  his  food,  nor  to  leave 
his  bed  save  to  empty  the  bladder  or  bowels.  Occasionally  the  condi- 
i tion  of  the  patient  is  such  that  not  even  this  degree  of  exertion  can  be 
I permitted  and  the  patient  must  be  fed  by  the  nurse  while  lying  down. 

Further,  the  rest  must  not  only  be  physical,  but  mental  as  well,  and 
in  order  to  secure  this,  it  does  not  suffice  that  the  patient  should  not  read 
or  do  other  mental  work,  but  it  is  necessary  that  all  sources  of  mental  and 
emotional  excitement  be  excluded  from  the  room.  This  means  that  the 
visits  of  relatives  and  friends  shall  be  forbidden  and  that  the  patient  shall 
neither  write  nor  receive  letters,  i.  e.,  the  patient  must  be  isolated.  Not 
infrequently,  especially  in  hysteria,  the  isolation  is  resisted  by  the  patient, 
sometimes  by  some  well-meaning  but  a misguided  relative  or  friend.  It 
is  usually  against  just  such  a friend  that  the  patient  needs  protection.  In 
neurasthenia  and  hysteria  alike  the  patient  is  apt  to  give  herself  over  to 
dwelling  upon  her  symptoms;  and  an  overanxious  or  oversolicitous 
relative  frequently  re-enforces  this  nosophobia  by  unwitting  but  none  the 
less  harmful  suggestions.  By  injudicious  statements  and  questions,  by 
: a thoughtless  display  of  sympathy,  the  patient’s  mind  is  constantly  filled 
with  ideas  of  illness,  and  to  hope  for  progress  under  such  circumstances 
: is  useless. 

While  it  is  imperative  in  many  cases  that  the  isolation  be  rigidly 
enforced  and  that  none  shall  have  access  to  the  patient’s  room  save  the 
physician  and  the  nurse,  it  occasionally  happens  that  absolute  isolation 
IS  neither  feasible  nor  wise.  Sometimes  the  patient  has  a young  child 
concerning  whose  welfare  the  patient  worries,  and  it  may  be  wiser  to 
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permit  brief  visits  by  the  cliild  at  stated  periods.  Sometimes,  also,  more 
specially  in  the  ca.se  of  male  patients,  an  imperative  business  matter, 
sucli  as  the  signing  of  a paper,  demands  atteiit  on  but  with  proper  pre- 
cautions, modifications  and  interruptions  of  the  isolation  are  deprived 

‘^occasionally  happens  also  that  the  patient’s  condition  is  such  as  to 
permit  the  visits  at  given  times  of  some  one  friend  or  relative  who  ha.s 
Len  previously  instructed  by  the  physician  as  to  the  things  he  or  she 
may  o^-  may  no!  do  or  talk  about.  It  is  also  necessary  m the  case  of  some 
m dents  to^  break  in  upon  the  isolation  at  intervals  for  other  reasons. 
Idle  maiority  of  patients  bear  isolation  well,  soon  become  attache  _ to 
their  rie  and  uLd  to  their  surroundings.  On  others  again  a too  ripd 
uIt”oses  a strain  which  may  of  itself  Fofess^^ 

sician  must  in  individual  cases  use  his  best  judgment.  Other  things 

equal,  he  should  enforce  isolation  rigidly 
Piiitionslv  modify  it  whenever  this  seems  wise.  He  should  also  bear 
mind  tha^  cases  of  hysteria  necessitate  a more  r.gid  isolation  than  cases 

lTr‘:p:?y  .he  expenditure  of  ener^ 

other  structures  depend  upon  a problem  presents 

instrument  powerful  for  both  good  ^ its 

itself  as  to  how  it  shall  be  app  le  disadvantages.  This  may  be 

benefits  without  suffering  from  any  ^ 

accomplished  by  stimulate  tissue  change  and  thus 

strength  of  the  patient,  ne  „f  exercise.  These  measures 

produce  indirectly  some  o . |.bg  muscles  and  bathing, 

consist  of  massage,  elec  n treatment  and  can  never  be  dis- 

Massage  is  of  be  very  gentle  and  superficial 

pensed  with.  It  should  m the  begmmng, 

in  character  and  should  be  ^PP  oreatly  increase  the  general  sense 

vigorous  massage  be  given  at  first,  it  may  g ^ y j-obablv  due  to  the 

ofWe  from  which  the  in  *e  tissues, 

forcing  into  the  circulation  of  fatigu  taken  of  this 

GeFlf  massage  soothes  the  patient  take. 

fact  by  directing  the  massage  to  be  g ^ for  combatting  the 

it  greatly  favors  sleep  and  is  one  m i£  bicreased  both  in  depth 

fns^omnil  Little  by  little  ‘1- massage  shouW^^  P 


1. 


i; 


insomnia.  Little  by  little  the  massag  ^ ^.|p,mi,s 

and  vigor  until  at  about  the  expii  treatment  there  should 

massa«  is  given.  Tow-ard  the  latter  pt^rt  o tl  e rra 


massaie  is  given.  Toward  the  latter  part  o me  ^ 

be  added  passive  movements  °V^dv  h varies  direcdons.  I.as.ly.  the 
rotated  and  abducted  from  the  y resistance,  the 


rotated  and  abducted  from  the  “y  ^ ,,:i,h  resistance,  the 

ngt^i^ucti  .rglmlfresist  the  movements  made  by  the  muse. 
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Gradually  the  degree  of  the  resistance  should  be  increased.  As  a rule, 
one  or  two  movements  for  each  limb  are  sufficient  in  the  beginning;  later 
their  nuniber  may  be  increased  and  elaborated  so  as  to  include  move- 
ments of  the  trunk.  _ .1  a • ^ ir 

In  many  cases  no  other  procedure  is  necessary  than  the  intelligent 

application  of  massage,  passive  and  finally  resistive  movements.  How- 
ever electricity  affords  a useful  adjuvant  to  the  treatment.  It  sliould 
rarely  if  ever,  be  used  in  the  early  period  of  the  treatment;  its  application 
should  be  deferred  until  the  treatment  is  well  under  way  and  in  many 
cases  not  until  the  last  weeks  preparatory  to  getting  the  patient  out  of 
bed.  As  a rule,  it  should  be  applied  in  the  form  of  the  slowly  inteiiupted 
faradic  current,  and  each  of  the  more  important  flexor  and  extensor 
groups,  as  well  as  the  muscles  of  the  trunk,  should  be  made  to  contract 
a o-iven  number  of  times.  The  duration  of  the  electrical  treatment,  for 
fear  of  inducing  fatigue,  should  be  limited  to  from  twenty  to  forty 

minutes.  , 1.  i e 

The  third  method  of  combatting  the  possible  disadvantages  of 

long-continued  rest  is  that  of  bathing;  the  consideration  of  this  measure 
is  b^st  studied  in  connection  with  the  problem  of  elimination. 

Having  now  considered  the  matter  of  rest  and  the  necessary  corrective 
procedures,  let  us  next  turn  our  attention  to  the  question  of  food.  From 
the  facts  that  are  presented  as  to  the  consumption  of  tissue  in  nervous 
exhaustion,  it  is  quite  evident  that  the  amount  of  food  administered  must 
be  large.  Again,  it  must  be  adapted  to  the  physiological  needs  of  the  neu- 
rasthenic, as  well  as  to  the  fact  that  his  digestion  is,  as  a rule,  enfeebled 
and  delayed.  Not  infrequently  also  the  presence  of  gastric  catarrh  still 
further  influences  the  diet.  The  physical  needs  of  the  patient  indicate 
first  that  he  requires  a mixed  diet;  secondly,  inasmuch  as  the  output  of 
waste  substances,  more  especially  the  alloxuric  bodies,  is  increased,  a 
diet  including  a large  amount  of  the  red  meats  is  contraindicated;  thirdly, 
inasmuch  as  the  carbohydrates  also,  though  indirectly,  favor  the  forma- 
tion of  the  alloxuric  bodies,  and  inasmuch  as  their  tissue-building  value 
is  low,  they  should  be  given  in  limited  quantity  only. 

At  first  the  diet  should  consist  largely  pf  milk.  In  a few  cases  it  is 
wise  to  limit  the  diet  exclusively  to  milk  for  a few  days  or  a week.  More 
frequently  other  foods  can  be  permitted  from  the  beginning,  though  the 
amount  had  best  be  small.  Curiously  enough,  though  milk  is  admirably 
adapted  to  the  physiological  needs  of  nervour  patients,  many  of  the  latter 
strenuously  object  to  it.  However,  in  the  majority  of  cases,  the  admin- 
istration of  milk  or  some  of  its  modifications  is  imperative;  it  can  rarely 
be  dispensed  with.  It  should  at  first  be  ordered  in  small  quantities  only, 
e.  g.,  Wir  ounces  six  times  daily.  If  indigestion  be  very  marked  or  if 
hysteria  be  present  with  its  attendant  vagaries  of  appetite,  no  other  food 
for  the  time  being  should  be  given.  In  the  presence  of  idiosyncrasies, 
of  obstinate  anorexia  nervosa,  we  may  comfort  ourselves  by  calling  to 
mind  Pavlow’s  results  as  to  the  marvellous  adjustment  of  the  gastric 
secretions  to  the  food  that  is  given.  Sooner  or  later  the  victory  is  gained. 
Little  by  little  the  amount  of  milk  may  be  increased  until  eight  ounces 
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six  times  daily  are  given.  Little  by  little  other  food  can  be  added  bread 
and  butter,  a small  ciuantity  of  rice,  a cereal.  Very  soon  a soft-boiled  egg 
can  be  given  at  breakfast,  a small  piece  of  Salisbury  steak  at  dinner,  a 
little  boiled  rice  or  stewed  fruit  at  supper.  Chicken,  fish,  oysters,  an 
occasional  chop  or  steak  may  be  permitted.  Gradually  the  succulent 
vegetables,  spinach,  squash,  stewed  celery,  are  added,  and  finally  peas, 
tomatoes,  onions,  and  the  like  until  a full  diet  is  reached.  1 otatoes 
should  for  a long  time  be  excluded,  as  should  also  white  bread  m any 

quantity.  , . . 

If  it  be  found  that  the  patient  is  unable  to  take  solid  food  in  qua,ntity 

while  she  is  taking  milk,  the  amount  of  the  solid  food  should  be  dimin- 
ished in  amount  or  restricted,  and  the  main  reliance  placed  upon  the  milk. 
The  latter  may  be  increased  until  ten,  twelve,  fourteen,  or  even  a pint  six 
times  daily  is  reached.  However,  such  large  amounts  are  only  excep- 
tionally indicated,  and  yet  it  is  remarkable  with  what  ease  really  enormous 
amounts  of  food  can  be  digested  and  assimilated  by  the  neurasthenic, 
provided  the  increase  in  the  quantity  has  been  very  gradual  and  provided 
that  the  other  details  of  the  rest  cure  are  being  rigidly  carried  out. 

Sometimes  the  milk  palls  upon  the  patient,  or  in  spite  of  every  effort 
that  is  made,  we  are  obliged  to  suspend  its  administration  or  abandon 
it  absolutely.  Under  such  circumstances  it  is  best  to  resort  to  egg  feeding. 
Eggs  are  best  given  raw,  and  should  be  given  in  an  increasing  number 
dadv  A raw  egg  is  carefully  opened  and  dropped  into  a cup  in  such  a 
way  that  the  yolk  is  not  broken.  The  patient  is  then  directed  to  swallow 
the  egg  with  a single  effort,  and  thus  avoids  experiencing  any  unpleasant 
taste  As  a rule,  it  is  best  to  administer  the  eggs  without  any  attempt 
at  flavoring.  However,  some  patients  insist  upon  adding  a little  salt, 
Lmon-iuice,  or  sherry.  As  a rule,  it  is  wise  to  begin  by  ordering  one  egg 
between  meals;  then  the  number  is  increased  to  two  three,  four  or  even 
more.  Afterward  raw  eggs  are  added  to  each  meal,  the 
very  cautiously  increased.  Sometimes  it  is  wise  for  a ume  to  abandon  all 
solid  food,  and,  as  in  the  case  of  milk,  rely  on  the  eggs  alone.  Under  such 
circumstances  sixteen,  eighteen,  or  even  more  eggs  can  readily  be  gnen 
daily  Now  and  then  when  egg-feeding  is  massive  and  long  contaued 

the  patient’s  skin  assumes  a distinct  yellow  tinge, 
becomes  so  pronounced  as  to  suggest  jaundice;  however,  the  tint  is  m 
liXtS  andXes  not  invade  the  conjunctiva.  It  is  a symptom  of  htffe 
cLsequence,  the  discoloration  gradually  fading  when  the  eggs  are  di 

““onally  milk  and  egg-feeding  may  be 

under  such  circumstances  the  milk  and  eggs  should  not  be  mixed,  as 
rmilk-punch.  but  should  be  given  separately;  e.  the  nnlk  w.th  meals, 

L rate  tSlk  be  boiled  or  “scalded.”  Hot  milk  .s  occasmnall) 


THE  REST-CURE 


361 


preferred  by  patients,  and  given  at  night,  it  favors  sleep;  at  such  times 
also  malted  milk  may  be  substituted. 

Sometimes  the  addition  of  some  alkaline  water,  still  or  effervescing, 
such  as  Vichy  or  Seltzers,  or  of  some  simple  carbonated  water,  such  as 
Apollinaris  or  ordinary  syphon  soda-water  makes  the  milk  more  accept- 
able. Occasionally  it  is  wise  to  predigest  the  milk,  or  to  add  the  digestive 
powder  to  the  cold  milk  just  before  the  latter  is  taken.  Buttermilk  may 
also  be  of  advantage,  especially  in  overcoming  constipation.  In  some 
cases  whey  proves  useful,  and  though  its  nutritive  value  is  not  high, 
it  may  prove  of  service  when  milk  is  not  tolerated.  Milk  and  rennet 
prove  of  occasional  service.  Kumyss,  i.  e.,  home-made  kumyss,  is  fre- 
quently of  great  value.  It  is  readily  prepared  by  the  nurse,  and  is  often 
gladly  accepted  by  the  patient.  Cream  I rarely  make  use  of.  Curiously, 
in  moderate  quantity,  it  can  sometimes  be  given  when  milk  is  rejected. 
It  is  sometimes  a useful  addition  to  whey  or  may  be  added  to  a little  hot 
water — “cambric  tea.” 

Meat  broths  and  soups  are  of  little  value  in  rest  treatment.  Their 
nutritive  value  is  low  and  they  occupy  space  that  had  best  be  given  to 
more  necessary  food.  However,  there  is  no  disadvantage  in  allowing  the 
patient  to  have  a small  quantity  at  dinner;  it  makes  the  mid-day  meal  a 
little  more  acceptable  to  the  average  patient. 

Sometimes,  when  the  stomach  is  much  disturbed,  it  may  be  necessary 
to  resort  for  short  periods  exclusively  to  various  meat,  oyster  or  clam 
broths,  or  to  some  of  the  liquid  beef  preparations  found  in  the  market. 
The  latter  must  be  regarded  as  temporary  makeshifts  only;  they  contain, 
as  a rule,  a large  amount  of  alcohol  and  a comparatively  small  amount 
of  nutriment;  they  have  value  in  proportion  to  the  amount  of  peptones 
they  contain. 

Under  rare  circumstances,  e.  g.,  in  obstinate  and  protracted  anorexia 
nervosa,  we  are  compelled  to  resort  to  rectal  feeding.  For  this  purpose 
various  articles  may  be  employed.  Warm  peptonized  milk  is  very  ser- 
viceable. A very  satisfactory  material  that  I have  employed  consists 
in  two  parts  by  weight  of  finely  scraped  beef  digested  with  one  part  by 
weight  of  finely  chopped  pancreas.  The  beef  is  thoroughly  mixed  with 
the  gland,  a little  water  is  added,  and  the  mixture  warmed  as  in  peptoniz- 
ing milk.  The  quantity  should  be  rather  small,  say  two  ounces.  The 
rectum  may  be  made  tolerant  by  the  previous  injection  of  a few  drops  of 
laudanum  or,  better  still,  by  giving,  twenty  minutes  previously,  a half- 
grain opium  suppository.  Feeding  with  the  nasal  tube  is  often  prac- 
tised with  success.  If  the  stomach  is  very  intolerant,  so  that  even 
water  is  persistently  rejected  and  the  amount  of  urine  becomes  much 
diminished,  it  is  wise  to  make  free  use  of  hypodermoclysis ; entero- 
clysis  may  also  occasionally  be  employed. 

Full  feeding  having  been  once  established,  it  can  usually  be  contin- 
ued for  a considerable  time.  However,  it  is  wise  now  and  then  to  dimin- 
ish the  amount  of  food  at  intervals;  indeed,  I believe  that  this  is  quite  im- 
portant during  the  menstrual  period,  as  during  this  time  the  patient  should 
be  neither  rubbed  nor  bathed.  Further,  sameness  in  the  diet  should  be 
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avoided  as  much  as  possible.  Now  and  then  salted  foods,  e.  minced 
ham,  dried  beef,  grilled  bacon,  should  be  added  to  the  diet.  Salted  wafers 
may  be  taken  with  the  milk.  Fresh  fruit,  e.  g.,  oranges,  may  be  given  at 
breakfast ; stewed  fruits  at  supper.  Many  ]mtients,  especially  tho.se  who 
have  been  ill  for  a long  time,  have  adopted  a very  restricted  diet  by  tlie 
time  they  come  under  the  physician’s  care.  Every  effort  should  be  made 
to  expand  this  diet,  and  especially  to  prevent  the  patient  from  still  further 
restricting  it.  As  a rule,  the  object  of  the  physician  can  be  accomplislied, 
provided  he  is  not  in  too  great  a hurry  to  establrsh  massive  feeding; 
for  example,  the  physician  may  anticipate  the  coming  struggle-font 
often  is  a struggle— by  at  once  limiting  the  diet  to  milk  and  gi^^^g  tli^ 
latter  in  very  small  quantities  a given  number  of  times  during  the  day. 
This  plan  usually  succeeds,  for  the  patient  soon  becomes  quite  hungry 
Other  food  can  then  be  sparingly  added  and  gradually  increased  unti 
victory  is  complete.  Even  in  anorexia  nervosa  this  plan  sometimes  suc- 
ceeds, and  even  if  it  fails,  the  situation  is  no  worse  than  before. 

The  treatment  is  best  conducted  from  beginning  to  end  without  the 
use  of  stimulants.  This  rule  applies  especially  to  alcohol 

exceptional  circumstances,  as  in  the  ease  a^^^^ 

life  who  have  been  accustomed  to  its  use,  should  it  be  allowed,  and 
then  only  in  very  limited  amount,  e.  g.,  a glass  of  claret  or  Burgundy  or  a 
bottle  o/ light  beer  at  dinner,  the  milk  being,  of  course,  omitted  from  t 

Having  considered  the  subject  of  rest,  the  corrective  procedures,  and 
the  problem  of  feeding,  we  must  next  turn  our  attention  to  the  questio 
of  elimination  The  presence  of  an  excess  of  waste  substances  in  f^igu 
anSrddeterious  eLot  on  function  I have  already  discussed.  These 
facts  urgently  demand  our  attention,  the  more  so  because  of  certain  sig- 
dficaZsynfptonrs  eomnronly  noted  in  the  ™uras^n^  F-h  h 
nsuallv  nresents  a deficient  thirst,  in  consequence  of  which  he  consuine 
too  little'iiauid-  secondly,  he  is  usually  constipated,  the  bowel  movements 
Silg tS’rather  d?;;  commonl/ his  skin,  and  espml  y his  — 
memteanes,  and  even  his  joint  surfaces,  are  dry;  there  is  » 

Tecretion  of  saliva;  the  amount  of  urine  also  is  d'minished.^^  mre  can 

Tpl^grbolmSyrpS  Tere 

tt  our  patient  to  elataate  hydrotherapeutic  ^ 

measures  would  inevitably  add  to  tie  A sponge-bath  with 

radically  interfere  with  the  rest  we  have 

warm  water,  given  bet\wen  . „^gyent  any  local  depression  of 
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late  the  action  of  the  skin,  but  also  the  circulation,  and  in  this  way  it 

distinctly  increases  tissue  metabolism.  _ 

As  the  treatment  approaches  conclusion,  a tub-bath  may  occasionally 
be  eiven.  The  diminished  power  of  resistance  and  feebleness  of  circula- 
tion in  the  neurasthenic  forbids,  especially  at  first,  the  use  of  the  cold 
bath  The  latter  should  never  be  employed  until  improvement  has  been 
firmly  established;  many  if  not  the  majority  of  cases  are  never  tolerant 

of  cold  or  very  vigorous  bathing.  _ 

The  progress  made  in  a given  case  may  be  estimated  by  the  subsid- 
ence of  the  fatigue  symptoms  and  the  increase  in  body  weight.  Progress, 
if  made,  is  not,  however,  necessarily  uniform;  recrudescence  or  accentua- 
tion of  various  symptoms  may  occur  from  time  to  time;  not  infrequently 
weeks  elapse  before  they  yield  altogether.  The  length  of  time  required 
for  a successful  rest  cure  is  upward  of  three  months ; if  the  case  be  un- 
usually severe,  it  may  be  many  more.  ^ The  shortest  time  in  which  a 
really  "durable  result  can  be  achieved  is  six  weeks,  and  this  is  infrequent; 
now  and  then  great  improvement  follows  even  in  a month,  but  this  is  very 
exceptional.  As  a rule,  if  the  neurasthenia  occurs  in  a young  person  and 
has  not  been  of  long  duration,  the  period  of  time  required  is  relatively 

short.  . . . 

As  the  period  of  treatment  draws  to  a close,  it  is  noted  that  the  weight 

is  decidedly  increased,  that  the  muscles  are  firm  and  the  extremities  warm, 
while  the  surface  shows  the  normal  flesh  tints.  At  the  same  time  a change 
is  noted  in  the  mental  condition.  After  the  first  week  or  ten  days  of  treat- 
ment, nervousness  and  restlessness  begin  gradually  to  subside.  The 
increasing  sense  of  physical  well-being,  the  result  of  the  full  feeding, 
the  quiet,  and  the  various  procedures,  gives  rise  to  a feeling  of  satisfaction 
and  contentment.  This  condition  is  maintained  for  some  time,  but  sooner 
or  later  a reaction  sets  in.  The  patient  manifests  a desire  for  activity. 
Placidity  and  indifference  give  way  to  spontaneity  of  thought  and  action. 

Little  by  little  the  patient  should  be  gotten  out  of  bed.  She  should 
be  permitted  to  sit  up  for  a few  minutes,  say,  five  or  ten — once  daily, 
later  twice  daily;  this  time  should  be  very  gradually  increased.  Other- 
wise undue  fatigue,  with  all  its  discouraging  mental  sequels,  may  be 
induced.  Little  by  little  the  patient  should  be  permitted  to  take  limited 
exercise  about  the  room,  and  from  time  to  time  light  calisthenic  move- 
ments should  be  instituted.  By  the  time  the  patient  is  out  of  bed  five  or 
six  hours  out  of  the  twenty-four,  exercise  in  the  open  air  by  means  of 
walking  or  an  occasional  carriage  ride  may  be  added.  Later,  the  patient 
being  up  out  of  bed  the  greater  part  of  the  day,  i.  e.,  rising  at  10.30, 
lying  down  between  2 and  4,  and  going  to  bed  shortly  after  supper, 
is  ready  for  the  final  stage  of  her  treatment,  which  had  best  be  carried 
out  in  the  country  or  at  the  seashore.  As  a rule,  two  weeks  at  the  sea- 
shore or  elsewhere  are  sufficient.  Communication  with  relatives  and 
friends  need  no  longer  be  restricted,  and  the  patient,  though  still  accom- 
panied by  her  nurse,  should  gradually  be  taught  to  be  self-dependent. 
The  nurse  should  tactfully  and  little  by  little  withdraw  her  assistance,  until 
the  patient  requires  none  but  really  necessary  help  in  dressing,  bathing,  or 
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Other  personal  matters.  Before  the  patient  returns  home,  she  should  he 
instructed  to  live  conservatively  and  simply.  One  of  the  great  benefits  of  a 
ratlical  rest  treatment  is  the  acquisition  by  the  patient  of  habits  of  normal 
physiological  living.  If  the  patient  is  a woman  and  married,  her  family 
and  household  afford  the  proper  field  for  her  interests  and  activities; 
if  she  be  single,  she  should,  if  possible,  be  encouraged  to  take  up  some 
healthful  occupation.  Work  is  the  best  guarantee  of  mental  and  physical 
health — work  within  physiological  limits  and  adapted  to  the  physical 
and  mental  constitution  and  the  social  condition  of  the  patient.  Women 
have  really  a wide  range  of  choice.  For  some  there  is  the  work  of  the 
stenographer,  the  librarian,  the  private  secretary;  for  others  there  is  art, 
literature,  history,  the  charities,  social  work,  the  garden,  busine.ss.  For 
male  patients  the  problem  of  occupation,  as  a rule,  solves  itself;  here  the 
important  thing  is  to  prevent,  if  possible,  the  patient  from  drifting  back 
into  the  ruts  and  habits  which  led  to  his  illness. 

Before  dismissing  this  portion  of  our  subject,  it  is  necessary  to  say 
a few  words  as  to  the  nurse.  That  each  case  demands  a special  nurse 
goes  without  saying;  though  now  and  then  one  nurse  in  control  of  a hospi- 
tal ward  occasionally  does  efficient  work  for  a number  of  patients.  In 
private  work  this  is,  of  course,  neither  practicable  nor  desirable.  The 
nurse  must  devote  herself  exclusively  to  her  one  patient.  In  the  case  of  a 
male  patient,  the  nurse  must,  of  course, be  a male  nurse;  it  is  inadmissible, 
for  obvious  reasons,  both  ethical  and  from  the  standpoint  of  efficiency, 
that  a woman  should  be  in  charge  of  the  rest  treatment  of  a man. 

The  nurse  should  sleep  on  a cot,  either  in  the  same  room  with  the 
patient  or  in  a room  immediately  communicating.  The  introduction  of 
the  nurse  into  the  room  constitutes  in  itself  a wholesome  modification  of 
the  isolation.  The  nurse  sleeping  in  the  room  or  being  within  easy  call 
at  night  is  practically  on  duty  all  the  time,  with  the  exception  of  two 
hours  in  the  afternoon;  i.  e.,  from  2 to  4,  during  which  she  is  to  seek 
diversion  and  exercise  in  the  open  air.  The  period  of  from  2 to  4 is 
commonly  spoken  of  as  the  “rest  hour,”  for  the  patient  is  directed  to 
rest  quietly  or,  if  possible,  to  sleep  during  this  time.  The  success  attend- 
ing a given  case  depends  not  only  upon  the  attention  and  care  given  by 
the  physician  to  the  details  of  treatment,  but  also  upon  the  tact  and  good 
sense  of  the  nurse.  It  goes  without  saying  that  the  proper  selection  of 
the  latter  is  a very  important  matter;  other  tlungs  equal,  she  should  be 
chosen  for  her  special  fitness  by  training  and  education  for  the  particular 
case  in  question.  Finally,  it  is  best  that  the  massage,  bath  and  electricity 
be  given  by  the  nurse;  the  introduction  of  a masseur  or  other  person  into 
the  room  complicates  the  situation,  and  not  infrequently  upsets  le 

^""^The  rest  cure  is  essentially  a treatment  by  physiological  methods  It 
must  ever  be  looked  upon  as  a remarkable  achievement.  le  , 

whose  name  is  inseparably  connected  ^^^h  this  procedure  de^ 
long  before  our  knowledge  of  the  nature  of  fatigue  ^'O^l^ve  si  g 
gested  it;  and  although  other  physicians_  have  since  f ab^ra  f «nd 
modified  it  in  various  ways,  the  general  principles  underlying  the  treat 
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ment  remain  unaltered.  These  principles,  as  just  stated,  are  simple 
physiological  principles,  and  stand  in  crass  contrast  to  earlier  methods 
of  treatnient  which  relied  mainly,  if  not  altogether,  on  medicines. 

Medicines,  while  playing  a subsidiary  role,  may  be  employed  with 
advantao-e  now  and  then  to  meet  special  indications;  as,  for  example,  in 
the  atony  or  catarrh  of  the  stomach,  or  the  constipation  frequently  met 
with.  At  times  these  conditions  are  successfully  combatted  by  the  diet 
and  the  massage;  at  other  times  simple  bitters,  alkaline  mixtures,  bis- 
muth subnitrate,  nitrate  of  silver,  or  laxatives  of  various  kinds  may  be 
indicated.  Among  the  laxatives  may  be  mentioned  sodium  phosphate, 
the  mild  laxative  waters,  such  as  Hathorn  or  Friedrichschall;  or  it  may  be 
Abilena.  Saline  laxatives  should  not  be  too  long  continued.  Cascara 
is  an  almost  ideal  laxative  for  neurasthenics,  for  it  directly  stimulates  the 
muscular  coat  of  the  intestines;  it  should  be  given  preferably  in  a liquid 
preparation  and  in  small  doses  after  meals,  so  that  its  action  will  be  well 
distributed.  At  other  times,  laxative  pills  containing  aloes,  compound 
extract  of  colocynth,  or  other  vegetable  cathartic  may  be  employed. 
Laxatives  should,  on  the  whole,  be  discontinued  as  soon  as  practicable. 

Occasionally  other  special  symptoms,  such  as  headache,  demand 
medical  interference;  here  small  doses  of  cannabis  indica  suggest  them- 
selves; at  other  times  one  of  the  coal-tar  products,  preferably  a moderate 
dose  of  phenacetine,  may  be  given  or  it  may  be  one  of  the  bromides.  The 
role  which  the  eyes  play  in  the  headaches  of  neurasthenia  need  only  be 
mentioned,  and  that  the  eye  should  receive  adequate  attention  goes  with- 
out saying. 

An  annoying  complication  frequently  present  is  insomnia.  How 
this  is  to  be  combatted  by  the  massage  and  feeding  has  already  been 
pointed  out.  If  general  measures  fail,  drugs  should  be  used;  a few  good 
nights  of  sleep  under  a simple  hypnotic  frequently  suffices  to  restore  the 
sleep  habit,  or  it  may  be  that  a simple  placebo,  such  as  a capsule  of  starch, 
can  be  substituted  for  the  capsule  of  trional  or  veronal.  Space  will  not 
permit  of  the  detailed  consideration  of  sleep-producing  remedies;  suffice 
it  to  say  that  the  milder  remedies,  trional,  sulphonal,  veronal,  and  the 
bromides  should  be  given  preference.  Morphine  and  chloral  are  rarely 
required.  Hyoscine  and  scopolamine  are  both  exceedingly  useful,  espe- 
cially as  they  can  be  given  if  necessary  without  the  patient’s  knowledge 
— a matter  occasionally  of  importance. 

Sometimes  the  nervousness  of  the  patient  does  not  subside,  but  per- 
sists or  even  increases  for  a time  after  the  patient  has  begun  the  treatment. 
In  such  case  it  is  wise  to  give  small  doses  of  bromide  three  times  daily 
after  feeding. 

Tonics  are  not  especially  indicated,  though  sometimes  they  satisfy 
a patient  who  feels  that  unless  he  is  getting  medicine,  the  treatment  is 
not  complete.  It  is  a common  custom  to  prescribe  iron,  and  yet  there  is 
no  anemia,  no  deficiency  of  hemoglobin;  the  blood  count  is  normal. 
The  surface  pallor,  as  noticeable  in  many  neurasthenics,  is  merely  due  to 
feebleness  of  the  surface  circulation.  A drug  frequently  prescribed  is 
strychnine,  yet  it  can  only  help  temporarily;  it  is  not  a food  and  cannot 
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build  tissue,  and  it  has  the  disadvantage  that  it  frequently  increases  the 
nervous  tension  of  the  patient. 

The  special  schedule  adopted  in  the  rest  cure  must  vary  with  every 
case;  it  should  not  be  too  rigid,  but  should  permit  of  occasional  changes. 
In  general  terms,  the  patient  should  have  breakfast  at  8 o clock;  occa- 
sionally in  very  weak  patients  a little  milk  may  be  given  on  awakening; 
others,  though  this  is  infrequent,  are  permitted  a little  milk  during  the 
night  if  awake.  The  bath  should  be  given  at  9 or  9.30;  at  11  milk 
(^or  raw  egg),  at  1 o^clock  dinner,  2 to  4 rest  hour,  at  4 o clock  milk 
(^or  raw  egg),  at  6 o’clock  supper,  at  7 or  7.30  massage,  at  8.30  or  9 
milk  and  sleep;  if  electricity  is  being  used,  it  should  be  given  at  4.30. 
If  the  time  has  arrived  for  resistive  movements  or  other  exercise,  the 
electricity  should  be  discontinued.  The  simpler  the  schedule,  the  better ; 
a crowded  schedule  does  harm  by  fatiguing  the  patient.  I was  forcibly 
impressed  by  the  truth  of  this  some  years  ago  by  one  of  my  patients 
remarking  that  I was  not  giving  her  the  rest  cure,  but  the  work  cure. 

The  rest  treatment  of  hysteria  requires  but  little  modification  from 
that  employed  in  simple  neurasthenia,  save  that  suggestion  by  the  physi- 
cian and  by  the  nurse  plays  a somewhat  greater  role.  No  better  oppor- 
tunity can  possibly  be  afforded  for  the  free  use  of  a rational  psychotherapy 
— suggestion  without  hypnotism — than  the  conditions  afforded  by  a rest 
cure-  psychotherapy,  so  much  vaunted  of  late,  has  for  many  years  been 
practised  in  Philadelphia  under  these  most  favorable  conditions;  it  is 
perhaps  not  surprising  that,  when  coupled  with  the  restorative  physica 
methods  of  the  rest  cure,  suggestion  has  proved  a useful  adjuvant,  ihat 
psycho-analysis  can  also  be  here  applied,  as  nowhere  else,  goes  without 


In  conclusion  it  may  be  wise  to  point  out  that  the  application  of  t e 
rest  cure  is  not  limited  to  neurasthenia  or  hysteria,  but,  indeed,  is  app  ic- 
able  to  almost  all  the  functional  nervous  diseases ; many  organic  diseases 
also  are  benefitted  by  the  rest,  and  appear  at  times  to  progress  less 
rapidly  by  reason  of  the  great  uplift  given  to  nutrition.  It  is  interesti  g 
al£)  to  note  the  general  application  made  of  rest  in  bed  to  mental  dis- 
eases notably  to  melancholia,  in  which  its  benefits  are  most  striking. 
The  still  wider  application  to  mental  cases  made  by  Kraepehn  an 
others  in  Germany  is  alike  interesting  and  significant. 


NUTRITION  AND  FOOD 

By  JULIUS  FRIEDENWALD,  M.D.,  ano  JOHN  RUHRIH,  M.D. 


Food  may  be  defined  as  anything  that  is  taken  to  nourish  the  body. 
Food  is  needed  for  various  purposes.  A given  amount  of  food  sub- 
stance itself  is  used  in  the  repair  of  the  cells  of  the  body,  as  there  is 
always  wear  and  tear  going  on,  and  a certain  other  amount  is  utilized 
by  the  growth  of  the  body  from  birth  until  the  body  attains  its  full  size. 
Some  of  it  is  also  stored  up  as  fat,  which  is  utilized  for  the  purposes  of 
keeping  the  body  warm  and  for  furnishing  kinetic  energy,  every  move- 
ment, no  matter  how  slight,  requiring  a corresponding  amount  of  energy 
to  be  furnished  from  the  food.  Food  cannot  be  utilized  directly,  but 
must  be  prepared  for  use  by  the  processes  of  digestion,  and  afterward  it 
is  absorbed  and  then  undergoes  further  changes  which  consist,  roughly 
speaking,  of  the  processes  of  oxidation,  so  that  one  might  aptly  compare 
the  body  with  a furnace,  in  which  the  food  represented  the  fuel;  and 
these  processes  that  have  to  do  with  the  change  of  food  in  the  body  are 
spoken  of  as  metabolism. 

Foods  are  divided  into  a number  of  different  classes  for  the  pur- 
poses of  study — proteins,  carbohydrates,  fats,  mineral  salts,  and  water. 
About  60  per  cent,  of  the  food  consists  of  water,  and  this  serves  to  keep 
the  body  of  proper  consistency.  The  water  itself  is  not  metabolized 
or  burnt  up,  and  so  does  not  furnish  any  heat  or  energy.  About  6 per 
cent,  of  the  body-weight  is  made  up  of  mineral  salts,  the  greatest 
amount  being  in  the  lime  salts  in  the  skeleton  and  in  the  teeth.  The 
amount  of  energy  and  heat  furnished  by  the  metabolism  of  salts  is  so 
slight  as  to  be  practically  disregarded,  but  the  salts  play  a most  impor- 
tant part  in  the  metabolism,  and  many  diseased  conditions  are  due  to 
disturbances  of  this  salt  metabolism.  Further  study  will  undoubtedly 
reveal  a great  deal  in  this  direction. 

The  proteins  comprise  all  the  food-stuffs  containing  nitrogen,  and 
these  may  be  divided  into  various  classes.  The  albuminoids,  which 
include  such  substances  as  the  white  of  egg,  the  curd  of  milk,  the  lean 
of  meat,  and  the  gluten  of  wheat;  gelatinoids  (called  albuminoids  by 
some  writers),  of  which  gelatin  is  the  most  familiar  example;  and  ex- 
tractives which  contain  nitrogen,  but  which  differ  greatly  from  the  above; 
they  are  the  principal  constituents  of  beef-tea  and  meat  extracts,  and 
are  also  found  in  certain  vegetables.  They  add  zest  to  the  food,  but  have 
practically  no  fuel  value. 
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Fat,  roughly  speaking,  makes  up  about  15  per  cent,  of  the  average 
individual,  but  there  are  great  variations  in  the  amount  of  fat  found, 
and  this  depends  more  upon  heredity  and  personal  habit  than  on  the 

character  or  amount  of  the  food  taken. 

The  carbohydrates  are  composed  of  carbon,  hydrogen,  and  oxygen, 
the  last  two  in  the  proportion  to  form  water,  as,  for  example,  starch, 
CuHiflOs.  They  include  the  starches,  the  sugars,  and  vegetable  fibre 
or  cdlulose.  The  formation  of  these  various  food  constituents  differs 
slio-htly.  The  protein  is  the  only  form  which  may  be  used  to  build  up 
tissue  and  this,  in  the  form  of  albuminoids,  if  one  excepts  fatty  trssue, 
alone  serves  to  build  up  the  body  in  the  process  of  growth.  The  protein 
may  also  be  burnt  up  in  the  body  to  serve  as  fuel  to  yield  heat  and  mus- 
cular power,  and  fats  may  be  stored  up  in  the  body  as  fat,  and  also  serve 
as  a valuable  source  of  heat  and  energy.  The  carbohydrates  may  be 
transformed  into  fat  and  stored  in  the  body,  and  may  also  be  used  as 
fuel.  The  mineral  salts  are  used  to  build  up  certain  parts  of  the  body 
and  also  assist  in  digestion  and  the  various  processes  of  metabolism. 

Food  has  a definite  fuel  value,  and  it  furnishes  the  same  amount  of 
energy  whether  it  is  utilized  by  the  body  or  burnt  in  a properly  con- 
structed furnace,  the  law  of  conservation  of  energy  to  the 

metabolism  in  normal  bodies  as  it  does  in  mechanics.  The  fuel  value 
of  foods  may  be  determined  by  the  use  of  an  instrument  known  as  a 
bomb  calorimeter  and  is  expressed  in  calories.  The  calorie  is  the 
amount  of  heat  that  is  necessary  to  raise  the  temperature  of  1 kilogram 
of  water  1°  C.,  or  nearly  the  same  as  the  amount  required  to  raise  1 
pound  of  water  4°  F.  Expressed  in  mechanical  force  a calorie  would 
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as  those  from  lentils,  may  only  have  about  60  per  cent,  absorbed.  Fats 
are  absorbed  very  completely,  but  only  within  certain  limits,  individuals 
having  a varying  capacity  for  fat  absorption,  the  average  being  placed 
at  about  150  gm.  a day,  more  than  this  being  thrown  off  in  the  feces. 
The  carbohydrates  are  quite  completely  absorbed,  but  there  is  usually 
much  that  is  not  absorbed,  as  carbohydrates  are  mainly  taken  in  the 
form  of  vegetables,  which  contain  large  amounts  of  cellulose.  When 
foods  are  taken  in  combination  in  a properly  mixed  diet,  they  are  ab- 
sorbed very  much  more  completely  than  when  merely  one  kind  of  food 
is  supplied. 

The  quantity  of  food  that  is  required  varies  according  to  the  indi- 
vidual and  to  the  condition  under  which  he  lives,  the  grown  person 
requiring  more  food  than  a child,  and  the  person  indulging  in  active 
physical  exercise  more  than  one  who  is  at  rest.  One  has  to  consider 
the  total  amount  of  food  needed  in  twenty-four  hours  under  any  given 
I condition,  and  this  may  be  expressed  in  calories;  and,  further,  the  ques- 
i tion  of  how  much  of  this  should  be  furnished  by  proteins,  how  much  by 
I fats,  and  how  much  by  carbohydrates  must  be  considered. 

The  proteins  are  the  most  important  to  consider,  as  they  supply  the 
I material  to  repair  the  waste  of  the  body,  which  goes  on  constantly, 
i One  might  get  figures  for  the  amounts  that  were  consumed  by  average 
I individuals  under  ordinary  circumstances,  and  then  consider  the  mini- 
1 mum  amount  of  protein  that  can  be  got  along  with  and  also  the  maxi- 
I mum  that  can  be  got  along  with  without  producing  deleterious  changes 
in  the  body.  Voit’s  standards  have  ordinarily  been  accepted.  They 
I were  based  on  averages  of  men  weighing  70  Idlograms  (157.5  pounds) ; 
of  course,  heavier  individuals  requiring  more  and  light  individuals 
less.  Voit  arrived  at  his  results  from  studying  the  food  actually  taken. 
Similar  estimations  have  been  made  by  Rubner  and  Atwater,  and  it 
. will  be  seen  from  the  following  table  that  the  average-sized  man,  doing 
a medium  amount  of  work,  requires  about  120  gm.  of  protein. 


STANDARD  DIETARIES 

FOR  A MAN  OF  70 

KILOGRAMS 

Light  work: 

Protein 

' Voit. 

Rubner. 

123 

46 

377 

2445 

Atwater. 

100 

* 

Fat 

Carbohydrates 

Calories 

* 

97nn 

Medium  work: 

Protein 

127 

^9 

Fat 

* 

Carbohydrates 

Calories 

509 

9RRS 

9/tnn 

Hard  work: 

Protein 

1 

Fat 

1 ou 

Carbohydrates 

i\) 

* 

Calories 

o<ju4 

4loU 

* Carbohydrates  and  fats  to  make  up  the  fuel 
VoL.  I — 24 

value. 
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Under  ordinary  circinnstances,  an  individual  cannot  take  much  over 
150  p;m  a day  without  producing  symptoms  of  overfeeding,  and  also 
causing  too  great  wear  and  tear  on  the  excretory  organs.  As  to  the 
minimum  amount  of  protein  that  can  be  gotten  along  with,  the  experi- 
ments of  Chittenden  are  of  particular  interest.  He  found  that  he  was 
able  to  reduce  the  amount  of  protein  to  55  or  60  gm.  a day,  and  that 
nitrogen  equilibrium  was  thus  established,  in  which  there  was  a daily 
intake  of  from  8.5  to  9.5  gm.  of  nitrogen,  and  the  same  amount  being 


excreted  in  the  urine.  _ 

The  average  standard  diet  contains  about  16  gm.  of  nitrogen,  which 
is  taken  into  the  body  daily,  and  about  16  gm.  is  excreted.  If  le.ss  i.s 
excreted  than  is  taken  in,  it  means  that  too  much  is  being  given,  and  that 
it  is  being  stored  up  in  the  body;  and  if  more  is  excreted  thari  is  taken  m, 
it  means  that  the  excess  must  come  from  the  cells  of  the  body,  and  if  this 
is  kept  up,  emaciation  will  take  place.  This  is  commonly  seen  in  fevers, 
but  may  also  be  noted  in  individuals  with  msufhcient  diets. 

The  important  point  to  bear  in  mind,  m considering  the  amoun 
of  nitrogenous  food  taken,  is  the  amount  on  which  the  individual  would 
get  along  best,  and  not  the  minimum  amount  nor  the  maximum  amount 
fat  may  be  taken.  The  minimum  amounts  are  of  great  interest  m 
^ting  fndividuals  with  certain  diseases,  as  for  example,  nephritis 
where^it  is  highly  desirable  to  lessen  the  work  of  the  kidneys  as  much 
as  possible,  and  the  maximum  amounts  have  the  same  interest  in  the 
feeSng  of  individuals  with  diseases,  such  as  tuberculosis,  m which  it  is 
desirable  to  increase  the  resistance  of  the  body,  and,  at  the  same  time, 
m^taf  not  to  overstep  the  limits  of  the  body’s  ability  to  utilize  pro- 
teiS  If  too  little  nitrogenous  food  is  constantly  taken,  the  resistance 
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followed  by  grave  disturbances  of  nutrition,  especially  the  development 
of  rickets. 

As  to  the  total  number  of  calories  needed  to  supply  the  requirements 
of  the  body,  it  will  be  found  that  this  varies  according  to  the  amount  of 
work  being  done  by  the  individual  in  question.  The  following  table, 
from  Rubner,  shows  the  daily  needs  of  an  adult  weighing  65  kilograms. 


During  rest  in  bed 1800  calories  or  28  calories  per  kilo. 

In  repose 2100  “ 32  “ “ 

In  liAt  work ‘ 2300  “ 33  “ “ 

In  moderate  work 2600  “ 40  “ “ 

In  hard  work 3100  “ 48  “ “ 


The  requirements  for  children  are  proportionately  larger  than 
those  for  adults,  and  Atwater  has  given  the  following  table,  showing 
the  quantity  required  in  comparison  with  the  amount  needed  by  a man 
at  moderately  active  muscular  work: 


Boy 15  to  16  years  requires  0.9,  the  food  of  a man  at  moderate  work. 

Girl 15  to  16  “ “ 0.8 

Boy 13  to  14  “ “0.8 

Girl 13  to  14  “ “ 0.7 

Boy 12  “ “ 0.7  “ “ “ “ 

Girl 10  to  12  “ “ 0.6 

Boy 10  to  11  “ “0.6  “ “ “ 

Child 6 to  9 “ “ 0.5 

Child 2 to  5 “ “0.4  “ “ “ 

Child  under 5 “ “ 0.3  “ “ “ “ 


Infants  require  large  amounts  of  food  per  kilo.  During  the  first 
three  months  100  calories  per  kilo  (45.5  calories  per  pound),  during  the 
second  three  months  between  100  and  90  (40.90  calories  per  pound), 
and  during  the  latter  half  of  the  first  year  the  requirement  gradually 
sinks  to  80  or  a trifle  below  (36.4  calories  per  pound). 

Vegetarianism. — It  has  been  determined  by  experiment  that  the 
animal  protein  can  be  replaced  entirely  by  vegetable  protein  without  any 
appreciable  change  in  the  nitrogen  balance;  but,  be  this  as  it  may,  from 
practical  experience  the  average  individual  does  much  better  on  a mixed 
diet,  the  objections  to  an  exclusive  vegetable  diet  being  that  it  makes  the 
bulk  of  the  food  very  large,  and  throws  an  unusual  amount  of  work  upon 
the  gastro-intestinal  tract,  and  in  many  individuals  produces  intestinal 
disease.  It  is  also  said  that  persons  living  on  a pure  vegetable  diet  are 
apt  to  lose  strength  and  to  have  a lessened  power  of  resisting  disease. 
As  carried  out  by  most  vegetarians,  the  diet  includes  milk  and  eggs, 
which  makes  it  really  a mixed  diet. 

Appetite  and  Other  Factors. — ^There  are  a number  of  points  in  re- 
gard to  feeding  which  should  always  be  borne  in  mind,  and  among  these 
may  be  mentioned  the  fact  that  appetite  is  a very  important  factor.  It 
has  been  shown  experimentally  that  where  the  appetite  is  good,  the  diges- 
tion is  also  liable  to  be  good,  and  that  food  ingested  where  there  is  little 
or  no  appetite  is  liable  to  be  digested  slowly  and  often  insufficiently.  The 
proper  variety  in  diet  and  care  in  the  preparation  of  food  is,  therefore. 
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especially  desirable  in  feeding  invalids.  ' The  interval  between  taking 
foods  shonld  be  carebdly  regulated  and  sufhcient  time  allowed  between 
meals  to  have  the  stomach  emptied  entirely,  ihis  length  of  tune  will 
depend  upon  the  character  of  foo<l  taken  and  the  amount  of  it,  four  or 
five  hours  being  necessary  for  the  complete  digestion  of  an  ordinary 
mixed  meal,  and  even  longer  times  may  be  required  by  im  ividual.s 
with  feeble  digestions.  Where  small  amounts  of  easily  dige.sted  food 
are  taken,  the  length  of  time  between  the  meals  may  be  shortened. 
The  food  should  be  neither  too  hot  nor  too  cold,_  a.s  extremes  of  tem- 
perature in  the  food  are  liable  to  give  rise  to  gastric  disturbances,  espe- 
cially ffastric  catarrh.  , . , , • • 

It  is  advisable  to  rest  before  and  after  meals,  as  vio  ent  exercise  imme- 
diately after  meals  inhibits  digestion,  and  it  should 

that  sufficient  time  should  be  allowed  to  elapse  between  food  and 

sleep  as  the  digestive  processes  are  not  as  active  during  sleep  a.s  dunng 
the  waking  houm.  Severe  mental  strain  and  emotion  disturb  digestion, 
while  pleasant  companionship  and  conversation  improve  it 

Certain  conditions  and  diseases,  or  the  tendencies  o them,  are 
inh^ited-  among  these  may  be  mentioned  the  tendency  to  leanne.ss  or  to 
obesify'  and  the  strong  family  tendency  in  diabetes,  gout,  and  alcoholism. 
There^are  also  curious  food  idiosyncracies,  some  of  which  are  mherite  . 
The  urticaria  or  poisoning  which  follows  the  ingestion  o s raw  erne  , 

shell-fish  and  the  like  are  familiar  examples.  , , . , . . 

Classes  of  Foods.— Milk.— The  animal  food  which  is  most 

important  from  the  standpoint  of  an  invalid  is  milk.  Cows  milk  con- 
;Z"aveeage  about's.S  per  cent,  protein.  4 p«  cent  of  fat  and 
4 ^ oer  cent  of  sugar,  the  mineral  salts  make  up  about  0.7  pe  _ 
td  the  reminder®  s water.  About  five-sixths  of  the  protem  eons,s^ 

rf  ffi«r“marbe  "“oTer1o“‘''  ” 

TLVinS;if  pow^ 

hygienie'^rondi'tionl  and  kept  clean  and  cool 

uSl  used.  All  milk  eontams  some  baetena.^^T^^^^^^ 

less  than  5000  per  and  this 

Siter  "mT be.r'egarded  as  *eJimiUn be  rjsed 

iLnsr^nleSTo”  r 20,OoJS'oO  per  cubic  centimeter  have  been 
noted  in  milk  purchased  as  human  food.  ^ 

best  m'ilk  for 

nothing  has  been  done.  1^  ^founVpd  that  is  heated  to  a 

“ro»T  sUred  muu  ^ sometimes  used  tor  long 
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journeys,  and,  where  it  is  found  impossible  to  keep  the  milk  otherwise, 
as  owing  to  lack  of  ice,  it  may  be  sterilized. 

Milk  is  frequently  adulterated,  usually  by  adding  water,  and  milk 
sometimes  carries  infectious  diseases,  chiefly  typhoid  fever,  but  occa- 
sionally diphtheria  and  scarlet  fever  and  other  diseases.  Chemical 
preservatives  are  frequently  added,  and  this  should  be  prohibited  bylaw. 

Buttermilk  is  frequently  used  as  food,  and  whole  milk,  which  has 
been  inoculated  with  the  lactic  acid  bacilli,  is  much  in  vogue  at  the 
present  time,  especially  as  an  invalid  food,  and  in  certain  forms  of 
gastric  and  intestinal  disorders.  Condensed  milk  is  much  used  as  a 
substitute  for  fresh  milk,  and  is  of  especial  value  in  the  tropics  and  in 
traveling.  It  is  often  used  for  food,  both  for  invalids  and  infants,  but 
it  should  be  borne  in  mind  that  the  continuous  use  of  condensed  milk 
as  an  infant  food  leads  to  the  development  of  fat,  pale,  flabby  babies, 
with  a tendency  to  rickets,  scurvy,  and  a lowered  resistance  to  infections. 
This  is  due  to  the  low  protein  and  fat  content  and  the  excessive  amount 
of  carbohydrate.  Fermented  milks,  koumiss,  kefir,  and  matzoon  are 
frequently  used  as  invalid  foods.  The  average  cows’  milk  contains 
about  320  calories  per  pint  and  is  free  from  purin  nitrogen. 

Eggs  are  also  valuable  food,  especially  in  invalid  feeding.  They 
contain  about  720  calories  per  pound,  the  whites  alone  yielding  250 
calories  per  pound  and  the  yolks  1705  per  pound.  The  white  is  pure 
protein,  while  the  yolk  contains  numerous  substances,  chief  of  which 
are  15  per  cent,  of  protein,  20  per  cent,  of  fats,  besides  lecithin,  nuclein, 
salts  of  iron,  and  calcium,  potassium,  and  magnesium.  For  human 
food  eggs  should  be  reasonably  fresh.  Ordinarily  eggs  are  tested  after 
having  been  in  storage  by  candling;  that  is,  holding  the  egg  up  against 
the  light.  A fresh  egg  appears  unclouded  and  is  almost  translucent; 
if  incubation  has  begun,  a dark  spot  is  visible,  and  eggs  which  are  much 
spoiled  are  of  a dark  color. 

The  white  of  eggs,  when  used  for  food,  should  be  slightly  beaten 
and  strained,  and  may  be  fiavored  with  wine,  orange,  lemon,  or  grape- 
juice,  or  may  be  added  to  other  foods,  such  as  milk  or  cocoa.  Whole 
eggs  may  be  prepared  in  numerous  ways,  and  for  invalid  feeding  are 
frequently  beaten  up  and  added  to  milk. 

Meats. — These  vary  greatly  in  composition  and  digestibility,  the 
variations  being  chiefly  in  the  amount  of  fat  and  water  contained.  Meat 
may  be  cooked  in  various  ways,  broiled  or  roasted  meats,  as  a rule, 
being  more  digestible  than  meat  prepared  in  other  ways.  It  should  be 
remembered  that  most  bouillons  and  beef  extracts  consist  chiefly  of  the 
extractives  from  the  meat,  and  have  little  or  no  food  value,  but  are  chiefly 
useful  in  stimulating  the  appetite  and  flow  of  gastric  juices.  Nutritive 
beef  juices  may  be  obtained  by  pressing  out  the  juice  in  a meat  press  or 
by  other  suitable  methods.  The  following  table  shows  the  composition 
of  some  of  the  different  varieties  of  meat,  the  proportions  given  being, 
of  course,  only  approximate: 
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Food-materials 
(as  purchased). 

Refuse. 
(Per  ct.) 

Water. 
(Per  ot.) 

Protein. 
(Per  ct.) 

Fat. 

(Per  ct.) 

Carbo- 
lydrates. 
(Per  ct.) 

Ash. 
(Per  ct.) 

Fuel 

i/alue  per 
pound. 
(Calories) 

Beef,  fresh; 

Sirloin  steak 

12.8 

54.0 

16.5 

16.1 

0.9 

975 

Beef,  eorned,  canned, 
pickled,  and  dried: 

8.4 

49.2 

14.3 

23.8 

4.6 

1245 

Veal; 

Hron.st 

21.3 

52.0 

15.4 

11.0 

0.8 

745 

Mutton: 

18.4 

51.2 

15.1 

14.7 

0.8 

890 

Lamb : 

RrAast,  

19.1 

45.5 

15.4 

19.1 

0.8 

1075 

Pork,  fresh: 

10.7 

48.0 

13.5 

25.9 

0.8 

1320 

19.7 

41.8 

13.4 

24.2 

0.8 

1245 

Poultry : 

Clricken,  broilers 

'X’lirVpy  

41.6 

22.7 

43.7 

42.4 

12.8 

16.1 

1.4 

18.4 

— 

0.7 

0.8 

305 

1060 

Fish. — ^These  differ  widely  in  their  nutritive  and  digestive  qualities. 
Owing  to  the  fact  that  they  undergo  decomposition  rapidly,  fish  should 
always  be  eaten  in  as  fresh  condition  as  possible,  although  there  are 
many  modern  methods  resorted  to  to  prevent  these  changes.  ^ ^ 

As  compared  to  meat,  fish  contains  somewhat  less  protein,  and  is 
frequently  used  in  dietaries,  where  it  is  desirable  to  lessen  the  amount 

of  nitrogenous  food  ingested.  _ , j i,*  a 

Vegetables.— Vegetables  differ  from  the  animal  foods  chiefly  n 
containing  a large  proportion  of  starch  and  sugar  and  comparatively 
small  amounts  of  protein.  Vegetables  also  contain  cellulose,  which 
when  old,  cannot  be  digested,  and  hinders  the  digestion  of  the  starches 
involved  by  it.  Some  vegetables  contain  pectin,  which,  when  cooked, 

gelatinizes,  and  this  is  taken  advantage  of  in  ■ 

The  proteins  in  vegetables  are  glutens,  as  found  in  wheat  legumin, 
found^in  the  legumes,  and  various  globulins.  Some 
considerable  amounts  of  extractives  and  others  contain^  considerab 
amounts  of  fat.  Nothing  further  need  be  said  concerning  this  class 
of  foods,  except  to  call  attention  to  the  fact  that  oatmeal  contains  con- 
siderable amounts  of  purin  nitrogen,  as  do  also  all  the  legumes. 

All  the  members  of  the  cabbage  family  contain  a 
tity  of  sulphur,  and  on  this  account  are  liable  to  produce  flatule  . 
Green  vegetables  and  the  fruits  are  particularly  desirable  additions  to 
the  dltary,  especially  at  the  present  day,  when  so  many  canned  and 

- Citations  to^he  — of 

sugar  that  can  be  utilized,  excesses  being  hab  e to  un  ^ anpetite 

and  produce  gastro-intestinal  disease.  Individuals  with  ^^le  appet  e 
Ta  rele,doLt  care  for  sweets  and,  if  taken  they  produce  a cloung 

sensation  which  prevents  the  taking  of  f 1 kingdom, 

Fats  are  obtained  from  both  the  animal  and  ^egetabh  kii  g 
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[ and  are  taken  chiefly  in  the  form  of  cream  and  butter  and  the  various 
; oils.  In  too  large  quantities,  and  in  people  with  feeble  digestions,  they 
: are  liable  to  cause  gastric  disturbance.  They  are  particularly  useful 
• in  certain  forms  of  intestinal  disease  and  in  building  up  thin  and  run- 
down individuals. 

i Salts. — ^The  amount  of  heat  and  energy  supplied  by  salt  metabolism 

i is  so  small  as  to  be  practically  disregarded,  but  they  play  a very  important 
I part  in  metabolism.  If  salts  are  withdrawn  entirely  from  an  individual, 

: he  will  starve  to  death,  much  in  the  same  way  as  if  some  apparently 
; more  important  part  of  the  food  had  been  omitted.  If  excessive  amounts 
I are  taken,  that  which  is  not  needed  by  the  body  will  be  excreted,  and, 
i if  the  amounts  be  very  greift,  the  salts  may  be  retained  in  the  body  and 
j produce  pathological  changes. 

I The  metabolism  of  animal  food  tends  to  render  the  blood  and  tis- 
j sues  acid,  while  the  metabolism  of  vegetables,  with  the  exception  of 
i cereals,  tends  to  render  the  tissues  alkaline.  Sodium  chloride  is  taken 
' apart  from  the  food,  and  if  the  amount  be  increased,  it  causes  great  thirst, 
which  is  followed  by  the  drinking  of  large  quantities  of  water,  which  aids 
! in  the  excretion  of  the  excess  of  the  salt.  If  salt  is  withdrawn  from  the 
diet  of  otherwise  healthy  individuals,  certain  symptoms  may  be  noted, 

I chief  of  which  are  lassitude,  incapacity  for  work,  and  digestive  distur- 
i bances.  In  certain  nervous  diseases,  particularly  epilepsy,  salt-free  diet 
I is  often  used  with  considerable  benefit,  and  it  seems  to  increase  the  action 
; of  bromides. 

Phosphorus  is  found  in  many  foods  in  the  form  of  phosphates,  and 
I also  in  the  form  of  a more  complex  organic  compound,  as  lecithin,  nuclein, 
and  the  like.  The  most  available  foods  containing  phosphorus  are 
the  yolk  of  egg,  fish-roe,  and  other  glandular  structures. 

Iron  plays  an  important  part  in  animal  economy,  and  is  present 
' in  small  amounts  in  many  foods,  and  in  anemia  is  frequently  demon- 
I strated,  either  in  the  form  of  foods  containing  large  amounts  of  iron, 

I as  the  yolk  of  egg,  spinach,  and  meats,  or  in  the  form  of  either  organic 
or  inorganic  preparations. 

Calcium  metabolism  has  been  a matter  of  considerable  study  in  recent 
I years,  and  a number  of  pathological  conditions  are  intimately  associated 
either  with  excessive  excretion  of  calcium  or  its  retention  in  the  body. 
In  osteomalacia,  or  pernicious  anemia,  there  may  be  loss  of  calcium, 
while  in  arteriosclerosis  and  arthritis  deformans  there  may  be  calcium 
retention.  There  is  a close  relation  between  calcium  metabolism  and 
tetany. 

Water. — See  article  on  “ Mineral  Springs.” 

Tea. — This  much-used  beverage  contains  caffeine  and  tannic  acid. 
The  caffeine,  being  more  soluble,  is  extracted  rapidly,  while  the  tannic 
acid,  being  less  soluble,  is  not  present  in  the  infusion  in  any  great  amount 
until  after  the  tea  has  stood  for  a number  of  minutes.  The  infusion  of 
tea  is  best  made,  therefore,  by  pouring  boiling  water  upon  the  tea-leaves 
and  allowing  it  to  stand  for  a few  minutes.  If  tannic  acid  is  present  in 
large  quantities,  it  precipitates  the  pepsin  in  the  gastric  juice,  and  even 
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the  weaker  solutions  retard  digestion.  Individuals  suffering  with  gastric 
disturbances  do  much  better  without  tea,  and  excessive  tea-drinking 
is  accompanied  with  nervous  symptoms,  slee])lessness,  and  excitability, 
disturbances  of  digestion  and  of  the  circulation. 

Coffee. — Coffee  acts  much  in  the  same  way  as  tea,  the  stimulating 
effect  being  due  to  the  caffeine  present,  and  its  excessive  use  being  followed 
by  the  same  train  of  symptoms.  In  many  persons  in  which  there  is 
gastric  disturbance  the  digestion  may  be  affected. 

Cocoa. — ^^rhis  contains  an  alkaloid,  theobromin,  and  also  is  very 
rich  in  fat  in  the  form  of  cocoa-butter,  and  contains  starch,  tannic  acid, 
and  various  nitrogenous  substances.  It  is  a much  milder  stimulant, 
and  it  is  not  liable  to  produce  the  nervous  symptoms  produced  by  tea 
and  coffee.  It  is  a very  useful  and  nutritious  article  of  diet,  but,  when 
used  in  excess,  is  liable  to  produce  digestive  disturbances,  owing  to  the 
large  amounts  of  sugar  and  fat  that  it  contains. 

Alcohol. — ^While  it  is  undoubtedly  true  that  alcohol  has  been  enor- 
mously abused  in  its  use  in  medicine  in  the  past,  it  is  probably  also  true 
that  its  opponents  at  the  present  time  have  gone  too  far  in  their  criticisms 
of  its  use  in  medical  practice. 

The  effects  are  too  well  known  to  require  more  than  a very  short 
notice  at  this  time.  Atwater  and  others  have  determined  that  alcohol 
may  be  burned  in  the  body  similarly  to  other  foods,  and  that  each  gram 
yields  7 calories.  It  cannot  be  utilized  to  build  up  the  tissues,  but  fur- 
nishes a source  of  heat  and  energy,  and  acts  as  a protein  sparer,  much 

in  the  same  way  as  fat  or  carbohydrate.  _ 

In  addition  to  its  food  value,  it  has  many  other  properties  which 
render  its  use  as  a food  dangerous,  unless  the  quantity  be  limited  well 
within  the  powers  of  the  individual  to  metabolize  the  alcohol  without 
affecting  the  tissues.  Atwater  places  the  limit  of  the  average  individual 
to  about  2 ounces  per  day,  but  this  certainly  varies  widely  with  different 

individuals.  , „ i ,.1 

The  effect  of  alcohol  upon  the  heart  is  that  of  a depressant,  unless 

there  may  be  a certain  amount  of  stimulation  at  the  beginning  due  to 
the  irritative  effects  of  the  alcohol  locally.  One  of  the  most  important 
changes  that  it  causes  is  its  effect  upon  the  circulation,  redistributing, 
as  it  were,  the  flow  of  blood  to  the  various  parts  of  the  body,  and  so  acting 
practically  as  a stimulant,  although  it  may  be  depressing  the  heart  at  he 
Lme  time.  It  acts  upon  the  stomach  by  promoting  an  increase  m 
flow  of  gastric  juice,  and  is  frequently  used  tor  promoting  appetite  and 
aidinir  digestion.  It  should  be  borne  in  mind  that  where  it  amounts  to 
moietan  5 per  cent,  of  the  stomach  content  it  i"|erffes  with 
to  a more  or  less  marked  degree.  It  interferes  markedly  wi^^^i  ‘ 
of  muscular  work  that  can  be  done,  with  the  accuracy  of  finer  mme 
ments  and  also  lessens  the  amount  of  mental  work  that  may  be  ‘ 
l^tL  association  of  ideas.  It  should  be  classed  with  the  anesthetic 

“'‘ifsTet  Seine  is  partly  as  a food  and  partly  lor 

the  stomach,  for  its  effect  upon  the  circulation,  and  sometimes 
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anjEsthetizing  effect  upon  the  nervous  system.  As  a food,  it  is  often 
valuable  in  tiding  over  periods  when  the  assimilation  and  digestion  of 
ordinary  foods  has  been  so  lowered  as  to  render  the  use  of  ordinary 
nutrients  impossible.  In  prolonged  asthenic  fevers  it  may  be  of  very 
oreat  service,  and  large  amounts  may  be  used  with  great  benefit.  In 
using  alcohol  it  should  be  remembered  that  it  should  be  given  in  small 
doses,  repeated  at  more  or  less  frequent  intervals,  and  should  be  well 
diluted.  The  form  in  which  it  is  used  will  depend  largely  on  the  taste 
of  the  patient,  and  care  should  be  taken  to  secure  a pure  and  sufficiently 
ao-ed  article,  as  a large  amount  of  the  alcoholic  beverages  sold  are 
adulterated  or  are  not  sufficiently  old.  The  alcoholic  content  of  the 
various  beverages  is  shown  in  the  following  table,  compiled  from  the 
report  of  the  Committee  of  Fifty: 


French  claret 

French  white  wine 

German  Rhine  wines,  Moselle,  etc 

Sherry 

Madeira 

Champagne 

American  champagne 

American  red  wine 

Sweet  Catawba 

American  lager  beer 

Vienna  lager  beer 

Munich  lager  beer 

Enghsh  ale  and  porter 

Hard  cider 

Brandy 

Whisky,  American  best 

Whisky,  American  common 

Whisky,  Scotch,  Irish 

Rum 

Gin 


Percentage  o£  alcohol. 

.verage. 

Range. 

8.0 

6 to  12 

10.3 

9 “ 12 

8.7 

7 “ 12 

17.5 

16  “ 20 

15.4 

15  “ 16 

10.0 

8 “ 11 

8.0 

6 “ 10 

9.0 

6 “ 12 

12.0 

10  “ 15 

3.8 

1 “ 7 

4.7 

3 “ 5 

4.8 

3 “ 5 

5.0 

3 “ 7 

5.0 

4 “ 8 

47.0 

40  “ 50 

43.0 

41  “ 48 

35.0 

25  “ 43 

40.0 

36  “ 43 

60.0 

40  “ 80 

30.0 

20  “ 40 

The  amount  of  alcohol  should  never  be  sufficiently  great  to  cause 
any  mental  symptoms  in  the  patient,  and  the  general  condition  and 
appearance  of  the  patient  is  a very  good  guide  as  to  whether  the  alcohol 
is  being  well  borne  and  doing  the  patient  good  or  not. 

Rectal  Feeding. — In  certain  instances,  where  the  patient  cannot  take 
nourishment  by  mouth,  or  only  in  insufficient  quantities,  rectal  feeding  is 
sometimes  employed.  Such  conditions  are  met  with  in  diseases  of  the 
mouth,  pharynx,  and  oesophagus,  which  affect  the  patient’s  ability  to 
swallow,  caused  most  frequently  by  tumors.  It  is  also  seen  in  certain 
gastric  diseases,  where  food  does  not  enter  the  stomach,  as  in  carcinoma 
of  the  cardiac  end.  In  certain  general  conditions,  where  the  patient 
will  not  or  cannot  take  nourishment  rectal  feeding  is  also  occasionally 
employed,  as  in  cases  of  delirium,  the  insane,  and  the  comatose,  although 
in  these  cases  feeding  by  means  of  a nasal  or  stomach-tube  is,  as  a general 
rule,  to  be  preferred.  In  certain  diseases  of  the  stomach,  where  it  is 
desirable  to  give  complete  rest  to  that  organ,  rectal  feeding  may  also  be 
employed.  It  is  sometimes  of  great  service  in  cases  of  ulcer,  nervous 
vomiting,  dilatation,  and  in  certain  forms  of  nervous  indigestion. 
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It  should  be  borne  in  mind  that  rectal  feeding  has  certain  definite 
limitations.  The  length  of  time  the  ]iatient  may  be  nourished  by  this 
method  depends  upon  the  amount  of  nourishment  he  has  stored  up  in 
his  body  at  the  time  the  feeding  is  begun;  and,  secondly,  upon  his  ability 
to  have  prolonged  absorption  from  the  rectum. 

As  ordinarily  carried  out,  rectal  feeding  can  only  be  used  over  a 
period  of  one  or  two  weeks,  although,  with  good  technique,  this  period 
may  be  extended  in  many  cases  to  as  long  as  four  or  even  six  weeks, 
and  there  are  on  record  instances  where  the  feeding  has  been  prolonged 
over  many  months.  Von  Leube  has  k6pt  a patient  alive  for  six  months, 
and  Riegel  for  ten  months,  exclusively  on  rectal  feeding.  At  best  the 
method  is  to  be  considered,  however,  as  only  a means  to  bridge  over 
some  critical  period,  and  it  should  be  borne  in  mind  that  the  patient 
at  the  outset  of  the  treatment  has  more  strength  than  he  will  have  later, 
as  will  be  seen  from  the  results  of  studies  of  these  cases,  so  that  rectal 
feeding  is  not  to  be  used  as  a means  for  building  up  w’eakened  patients 
preparatory  to  surgical  operations  or  other  procedures. 

The  amount  of  nourishment  that  may  be  absorbed  from  the  rectum 
varies  considerably  in  different  individuals,  but  probably,  even  under 
favorable  circumstances,  not  more  than  one-fourth  of  the  nourishment 
needed  for  the  maintenance  of  the  body  can  be  absorbed,  and  Edsall 
places  this  as  low  as  one-sixth,  the  patients  absorbing  from  240  to  645 
calories  per  day.  There  are,  doubtless,  some  exceptional  individuals 
whose  capacity  for  absorption  is  greater  than  this.  The  question  of  the 
absorption  of  the  various  foods  from  the  rectum  has  not  been  definitely 
settled  and  is  deserving  of  further  study,  but  it  would  seem  that  the  carbo- 
hydrates are  absorbed  better  than  any  of  the  others,  something  like 
nine-tenths  of  the  total  quantity  injected  being  absorbed  when  10  to 
20  per  cent,  sugar  solutions  are  used;  but  not  more  than  40  gm.  of 
sugar  can  be  given  by  rectum,  and,  as  a rule,  a daily  allowance  of  30  gm. 
is  about  as  much  as  the  average  patient  can  tolerate.  Solutions  of  pure 
glucose,  dextrose,  or  dextrine  have  given  the  best  results,  and  bohed 
starch  is  also  frequently  used  in  conjunction  with  other  things  ihe 
proteins  are  not  absorbed  very  well,  only  about  one-sixth  of  that  given 
being  utilized,  although  certain  forms  of  dried  casein  seem  to  be  ab- 
sorbed to  quite  a remarkable  degree.  Such  products  as  sanatogen,  pro- 
ton, eucasin,  and  nutrose  may  be  used  in  10  per  cent,  solutions,  or  may 
be  added  to  other  foods  intended  for  rectal  absorption.  Fats  are  ab- 
sorbed with  difficulty,  but  doubtless  better  than  formerly  supposed;  they 
are  particularly  useful  on  account  of  their  high  food  value.  ' aiious 
fats  and  oils  have  been  suggested,  both  in  emulsions  and  saponified 
but  the  yolk  of  eggs  seems  to  give  the  best  results.  Alcohol  is  usua  y 
easiirabsorbed  ifsolutions  containing  from  i to  2 per  -d jn 

manV  instances  apparently  aids  in  causing  the  absorption  of  other  foods 
An  important  addition  to  all  nutrient  enemas  is  ordinary  =^1.  ^ foci' 
should  be  added  up  to  1 per  cent.  This  aids  mate'-'ally  ui  'he  absorp- 
tion, and  also  apparently  favors  reverse  peristalsis,  'm  et  with 

food  to  be  carried  upward  in  the  howel,  and  so  brings  it  in  contact  vith 
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a greater  surface  of  the  intestine.  Thymol,  in  proportion  of  1 to  4000, 
may  sometimes  be  added  to  advantage,  especially  where  sugar  solutions 
are  being  used,  and  if  there  is  any  irritation  following  the  use  of  the 
solutions*^ or  if  there  is  any  sour  fermentation  taking  place.  The  tem- 
perature of  the  solution  injected  is  very  important.  If  the  solutions  are 
either  too  hot  or  too  cold,  they  will  be  quickly  rejected.  The  solutions 
intended  for  retention  should  be  between  90°  and  95°  F. 

The  technique  of  rectal  feeding  is  exceedingly  important,  and,  to  be 
carried  on  successfully  over  any  period  of  time,  must  be  done  by  some 
one  having  experience.  The  enema  should  be  preceded  by  a cleansing 
injection,  which  ordinarily  may  be  of  normal  salt  solution,  although 
bicarbonate  of  soda  solutions  of  the  strength  of  1 dram  to  the  pint 
may  be  used  if  there  is  much  mucus  in  the  rectum,  and  sometimes  boric 
acid  solutions  may  be  employed  to  advantage.  The  first  two  or  three 
cleansing  injections  should  be  given  with  an  ordinary  rectal  tube;  after 
that  they  may  be  given  to  great  advantage  through  a return  flow  tube. 
The  temperature  of  these  cleansing  injections  should  be  between  95° 
and  99°  F.  The  patient  should  be  placed  in  as  comfortable  a position 
' as  possible,  a somewhat  modified  knee-chest  position  being  used,  with  a 
' large  pillow  so  placed  as  to  elevate  the  hips,  and  a small  rectal  tube 
lubricated  with  oil  introduced  slowly  as  high  into  the  rectum  as  possible. 
Glycerine  should  never  be  used  as  a lubricant.  The  tube  should  be 
passed  well  beyond  the  inner  sphincter,  and  it  is  not  necessary  to  push 
in  great  lengths  of  tubing,  as  it  only  curls  up  in  the  rectum,  and  only  in 
exceptional  cases  passes  into  the  sigmoid,  and  certainly  not  unless  fluid 
is  allowed  to  flow  through  the  tube  at  the  time  it  is  introduced,  and  this 
cannot  be  done  when  the  tube  is  passed  for  purposes  of  rectal  feeding. 
The  solution  used  should  be  allowed  to  flow  in  slowly,  using  a fountain 
syringe  connected  with  the  rectal  tube,  and  having  it  only  slightly  above 
the  hips  of  the  patient.  The  patient  should  remain  as  quiet  as  possible 
after  the  injection,  and,  if  possible,  should  be  diverted  by  conversation 
or  other  means.  If  necessary,  a pad  of  gauze  or  a towel  may  be  held  over 
the  anus  for  twenty  or  thirty  minutes  where  the  injections  are  poorly 
retained.  Where  there  is  irritability  of  the  rectum,  or  when  the  injections 
cause  pain,  they  may  be  preceded  by  a suppository  containing  opium, 
or  a small  enema  of  boiled  starch,  to  which  opium  has  been  added,  may 
be  used.  Where  there  are  hemorrhoids  which  are  painful,  the  mucous 
membrane  may  be  painted  with  a 2 per  cent,  solution  of  cocaine.  It 
should  be  borne  in  mind  that  gynecological  dressings  may  interfere  with 
rectal  feeding. 

The  number  of  nutrient  enemata  which  may  be  used  depends  some- 
what on  the  individual  patient.  Ordinarily,  three  or  four  may  be 
given  in  the  course  of  twenty-four  hours,  at  about  six-hour  intervals. 
Where  the  patient  is  badly  in  need  of  food,  the  interval  may  be  made 
five  hours,  and  it  is  only  in  exceptional  instances  that  they  should  be 
given  closer  together  than  this,  as  too  frequent  use  of  injections  leads  to 
irritability  of  the  rectum.  The  amount  to  be  given  at  any  one  time 
should  be  8 ounces  or  less.  Various  formulas  have  been  suggested.  It 
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was  formerly  taiiglit  tliat  it  was  an  advantage  to  jmedigest  the  proteins 
by  means  of  chop])ed  ])ancreas  or  pancreas  extract,  but  such  solutions 
have  no  particidar  advantage  over  other  forms  of  litpiid  protein.  Mix- 
tures contaiiiing  milk  as  a basis,  to  which  eggs,  starch,  and  sugar  have 
been  added,  are  most  frecjuently  employed. 


Egg-and-milk  enema: 

250  c.c.  (8  oz.)  milk IVO  calorieB 

3 eggs 200  “ 

3 gm.  of  salt.  

370  calories. 

Starch-ancl-milk  enema: 

00  to  70  gm.  (about  2 oz.)  starch 250  calories 

250  c.c.  (8  oz.)  milk JJO 

420  calories. 


Sugar-and-milk  enema: 

60  gm.  (2  oz.)  grape-sugar 246  calories 

250  c.c.  (8  oz.)  milk 

416  calories. 

Ewald’s  nutrient  enema: 

2 or  3 eggs, 

1 tablespoonful  of  water. 

A small  amount  of  flour  is  boiled  in  half  a cupful  of  20  per  cent,  solution  of  dex- 
trose, and  a wineglassful  of  red  wine  added.  The  egg  solution  is  stirred  in,  care  being 
taken  not  to  have  the  solution  too  hot  lest  the  albumin  be  coagulated.  Entire 
amount,  250  c.c.  (8  oz.). 


The  Mouth. — Great  care  should  be  taken  of  the  patient  s mouth. 
The  teeth  should  be  regularly  cleansed  and  mouth-washes  used.  If 
the  patient  complains  of  thirst,  injections  of  water  containing  a small 

amount  of  salt  may  be  given.  • i j 

The  feeding  of  normal  infants  and  children  cannot  be  considered 

in  an  article  of  this  length,  but  feeding  plays  a very  important  role  in 
certain  diseases  of  infancy  and  early  childhood  about  which  a tew 

words  may  be  said.  j t 

As  a general  rule,  the  weight  of  the  child  is  the  best  index  of  its 

nutrition,  but  it  should  also  be  borne  in  mind  that  the  general  appearance, 
whether  it  is  firm  and  healthy  looking,  is  an  important  factor.  It  is 
easy  to  produce  large,  flabby,  pale  children  by  feeding  them  on  excessive 
amountLf  carbohydrate  food,  but  even  though  these  children  are  gaming 
in  weight,  they  are  not  in  as  good  physical  condition  as  if  the  gam  had 

'"^“nTTcaseT  that  might  be  set  down  as  dfficult  ones  to  feed,  a very 

careful  study  must  be  made  of  all  the  conditions  surrounduig  the  ch  id 

in  its  daily  life.  In  many  instances  the  difficulty  is  not  so  much  ith  the 

W as  -"Sth  some  other  Ltor.  For  example,  ^^^Hreth  Z 

suitable  mixtures  when  it  is  not  getting  a sufficient  ° 

or  exercise,  or  is  kept  too  warm  or  too  cold,  or  is  woir  ed  ^ 
its  rest  by  unseemly  noises  or  a dozen  and  one  other  c e 
may  interfee.  Where  the  conditions  are_  reasonably  normal,  ai 
child  is  not  gaining  on  any  special  diet,  it  may  be  assumed  that  this 
^artlirlilus  no®t  suitable  L it  and  some  other  form  of  food  should 
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• be  substituted.  Changes  should  not  be  made  too  frequently,  however, 
i as  it  may  take  a week  or  ten  days  to  determine  whether  the  child  will 
S gain  on  any  certain  food,  unless,  of  course,  it  disagrees  actively  and 

j produces  untoward  symptoms.  . . . „ 

In  cases  of  acute  inanition,  that  is,  m cases  of  acute  starvation, 
which  are  sometimes  seen  in  young  infants,  due  eithei  to  insufficient 
or  improper  food,  the  loss  of  weight  may  be  very  rapid  and  the  condition 
accompanied  with  fever,  so  that  the  diagnosis  may  be  a matter  of  some 
difficulty.  Wherever  possible,  breast-feeding  should  be  substituted  at 
once,  as  it  offers  the  greatest  chance  of  recovery,  and  in  many  instances 
I the  only  one.  When  this  cannot  be  done,  the  use  of  proper  dilutions  of 
I condensed  milk,  or  of  more  or  less  completely  peptonized  cows’  milk, 
i may  be  tried. 

In  cases  of  marasmus,  which  may  be  put  down  as  subacute  cases 
! lasting  weeks  or  months,  the  life  of  the  child  should  be  carefully  regulated, 
i a wet-nurse  obtained  if  possible,  and,  if  not,  the  child  may  be  given 
! peptonized  milk  or  condensed  milk  mixtures  or  suitable  modifications 
i of  cows’  milk.  The  child  should  be  given  a food  suited  to  its  age  and 
condition  as  soon  as  possible. 

In  cases  of  malnutrition,  which  may  be  put  down  as  chronic  cases, 
lasting  months  or  years,  usually  occurring  in  older  children,  it  will 
frequently  be  found'  that  the  child  has  either  inherited  a bad  constitu- 
tion or  the  conditions  followed  some  other  disease,  but  a certain  number 
i of  cases  are  due,  however,  to  improper  feeding,  the  child  sometimes 
being  on  what  is  apparently  a normal  diet,  but  being  unable  to  utilize 
what  might  be  regarded  for  normal  children  as  the  proper  amounts  of 
carbohydrates,  fats,  or  proteins.  Many  of  these  cases  are  suffering  with 
overfeeding,  usually  in  the  line  of  fats  or  carbohydrates,  and  when  put 
on  a suitable  diet  do  remarkably  well. 

Food  Intoxications. — These  are  comparatively  frequent,  and  may 
usually  be  suspected  when  the  child  is  having  recurring,  more  or  less 
periodic  attacks  of  any  special  symptom,  vomiting  being  the  most 
frequent,  but  sick  headaches,  asthma,  and  many  other  symptoms  not 
ordinarily  associated  with  dietetic  conditions  may  be  met  with.  In 
some  instances  the  child  is  getting  too  much  food  of  all  kinds.  This 
usually  leads  to  recurrent  attacks,  which  are  characterized  by  fever, 

I coated  tongue,  foul  breath,  headache,  malaise,  and  drowsiness;  the 
liver  is  sometimes  enlarged  and  tender,  and  there  may  be  vomiting  or 
I diarrhoea  or  both.  The  condition  is  cured  by  a purge  and  a limited 
' diet.  Where  protein  is  given  in  too  large  amounts,  the  symptoms  are 
j very  similar — sometimes  one  symptom  is  especially  permanent,  as  recur- 

I rent  headaches  or  neuralgia.  Too  much  fat  is  a frequent  cause  of 

j trouble,  some  of  these  cases  arising  from  the  child’s  being  given  large 
j quantities  of  butter,  cream,  cod-liver  oil,  and  other  fats  in  an  endeavor 
I to  increase  the  child’s  weight.  The  most  striking  features  are  the 
i coated  tongue,  an  exceedingly  fetid  breath,  pale,  muddy  skin,  frequent 
j disturbance  of  the  gastro-intestinal  tract,  and  often  the  passage  of  large 
i amounts  of  pndigested  fats  in  the  stools.  Too  much  carbohydrate 
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is  the  commonest  of  all,  owing  to  the  fact  that  many  children  are  given 
large  (|nantities  of  starches  and  sugars,  not  only  at  meals,  but  between 
meals,  and  there  are  also  many  children  who  have  a low  capacity  for 
utilizing  sugar  and  starches.  Perhaps  the  most  common  form  is  recur- 
rent or  cyclic  vomiting.  This  may  be  seen  not  only  where  too  much 
carbohydrate  food  is  given,  but  where  too  much  protein  is  given  as  well. 
In  other  instances  there  are  attacks  of  asthma,  or  of  hyperacidity  or 
of  sick  headaches.  These  cases  do  very  well  upon  reducing  the  amount 
of  carbohydrate  food  and  using  an  occasional  purge,  such  as  phosphate 
of  soda.  The  child  should  be  on  an  otherwise  suitable  diet,  and  the 
meals  should  be  taken  at  regular  intervals. 

Acute  Gastritis. — In  acute  gastritis  and  other  conditions  accom- 
panied with  vomiting,  the  best  method  of  treatment  is  to  empty  the 
stomach  and  give  it  a rest.  Food  may  be  withheld  entirely  in  acute 
cases  for  twenty-four  hours,  allowing  very  small  quantities  of  hot  water 
and  sometimes  small  quantities  of  albumin  water  or  barley  water.  At 
the  end  of  twenty-four  hours  small  quantities  of  albumin  water,  barley 
water,  or  some  other  very  easily  digested  food  may  be  allowed.  For 
several  days  after  the  attack  food  should  be  small  in  quantity,  given 
at  reasonably  long  intervals,  and  the  child  kept  at  rest.  The  return  to 
the  ordinary  diet  should  be  slow. 

Diet  in  Diarrhoea  of  Infants. — For  the  practical  purposes  of  diet  the 
diarrhoeas  of  infancy  and  childhood  may  be  divided  into  two  classes 
the  simple  diarrhoeas,  which  are  caused  by  eating  articles  of  food  that 
cannot  be  digested,  to  nervous  causes,  to  drugs,  and  to  extremes  of  tem- 
pei’ature.  In  the  second  class  there  is  a toxic  condition  present,  and  the 
disease  is  usually  caused  either  by  the  ingestion  of  milk  containing 
ptomaines,  milk  containing  large  quantities  of  bacteria,  or  milk  contain- 
ing pathogenic  bacteria.  All  the  above  things  may  be  ingested  in  some 
food  other  than  milk.  As  it  is  impossible  to  tell  at  the  outset  which 
form  one  is  dealing  with,  it  is  best  to  be  exceedingly  cautious  until  the 
diagnosis  is  made.  The  most  serious  of  these  diarrhoeas  occur  in  bottle- 
fed  babies,  and  nearly  all  the  deaths  due  to  diarrhoeal  diseases  occur 
in  bottle-fed  babies.  In  the  breast-fed  baby  the  emptying  of  the  gastro- 
intestinal tract  and  lengthening  the  feeding  to  six  hours  is  most  impOTtant, 
ffiving  small  amounts  of  plain  boiled  water,  or  albumin  water  or  barlev 
w^ater,  if  necessary,  in  the  interval.  In  the  bottle-fed  baby  the  child  should 
be  given  castor  oil  at  once.  If  that  is  not  retained,  calomel  ma^  e su 
stituted,  and  in  some  cases  the  stomach  should  be  washed  out  and 
sometimes  the  lower  bowel  as  well.  For  the  first  twenty-four  hours 
the  child  should  be  given  plain  boiled  water,  and  no  attempt  rnade 
to  administer  food,  or,  if  it  is  thought  desirable  to  give  small  quantities 
of  food,  dilute  albumin  water  or  barley  water  may  be  tried,  it  sliouia 
be  borne  in  mind  that  where  there  is  much  disturbance  of  the  stomac  i 
and  intestine  there  is  usually  very  little  digestion  or  absorption  going 
on  After  the  first  twenty-four  hours  the  above-mentioned  article 
may  be  given  at  regular  intervals,  and,  if  improvement  takes  place, 
the  amount  may  be  increased  and  some  other  form  of  food  given,  sue 
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as  malted  milk  or  mixtures  of  condensed  milk,  or  barley  or  rice  water. 
As  the  child  improves,  the  return  may  be  made  to  its  ordinary  diet. 
This  should  be  made  with  great  caution,  the  milk  being  well  diluted 
when  first  tried. 

Two  mistakes  are  usually  made  in  dieting  diarrhoea  cases.  (Jne 
fpof  the  cases  are  not  oromptly  starved  at  the  outset,  and  the  second 
is  that  they  are  kept  on  a low  diet  too  long.  It  must  be  borne  in  mind 
that,  while  the  child  may  be  starved  for  a day  or  two,  a starvation  diet 
lastino-  over  long  periods  is  not  advisable;  sufficient  quantities  of  food 
should  be  administered,  care  being  taken  to  have  the  food  in  a form  which 
can  be  digested  and  assimilated  without  increasing  the  gastro-intestinal 
disturbance. 

Ileocolitis. — ^This  term  may  be  used  to  include  the  bowel  condi- 
tions in  which  there  are  serious  lesions  in  the  intestine,  and  these  are 
usually  followed  by  summer  diarrhoea.  The  diet  is  exceedingly  diffi- 
cult. The  earlier  stages  are  dieted  like  the  acute  diarrhoeas;  the  more 
chronic  cases  should  be  fed  on  foods  that  leave  as  little  residue  in  the 
intestine  as  possible — peptonized  milk,  whey,  thoroughly  cooked  barley, 
or  rice  gruels,  which  sometimes  may  be  malted  to  advantage.  IVIalted 
milk  is  frequently  useful.  Mixtures  of  milk  and  barley  water,  and 
especially  condensed  milk  and  barley  water,  are  of  great  service,  and 
well-diluted  alcohol  may  even  be  added  to  advantage.  Broths  from 
which  the  fat  has  been  removed  are  valuable.  ^ Eggs  may  be  given  in 
various  ways,  and  a return  to  the  child’s  ordinary  diet  may  be  very 
gradual.  It  should  be  borne  in  mind  that  severe  and  often  fatal  re- 
lapses occur  from  dietary  indiscretions.  Too  much  food  in  the  form 
of  coarse  and  irritating  vegetables  may  do  very  serious  damage  in  these 
cases. 

Chronic  Intestinal  Indigestion. — ^This  may  occur  at  all  ages,  and 
in  bottle-fed  babies  is  often  due  to  the  child’s  having  been  for  a con- 
siderable period  on  a food  containing  too  much  of  some  one  of  the 
food  elements,  and  frequently  it  is  due  to  the  use  of  articles  of  diet 
unsuited  to  the  age  or  condition  of  the  child.  The  diet  in  infants  is 
usually  more  easily  arranged  than  in  older  children.  In  older  children 
an  attempt  should  be  made  to  determine  what  the  child  can  digest 
and  what  it  cannot.  The  use  of  peptonized  or  otherwise  modified 
milk,  kumiss,  albumin  water,  or  rice  water,  barley  gruels,  skimmed 
meat  broths  may  all  be  used  to  advantage.  Raw  or  rare  meat  scraped 
fine  is  often  digested  without  producing  any  increase  in  the  intestinal 
disturbance,  and  sometimes  some  of  the  concentrated  protein  foods  that 
are  on  the  market  may  be  used  to  advantage.  Later,  junket  and  simple 
dishes,  prepared  with  milk  or  milk  and  eggs,  may  be  used.  Small 
amounts  of  meat  may  be  added,  and  very  gradually  small  quantities  of 
toast,  zwieback,  or  crackers,  and  later  the  very  soft  and  easily  digested 
vegetables,  the  best  of  which  are  spinach,  cauliflower  tops,  asparagus 
tips.  As  improvement  progresses  cream  and  butter  may  be  added  and 
other  easily  digested  articles  of  food. 

These  cases  require  a great  amount  of  patience,  as  they  last  for 
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months  or  years,  and  it  shoukl  be  borne  in  mind  tliat  a change  of  climate 
always  does  these  cases  an  enormous  amount  of  good. 

Constipation. — Tliis  causes  a great  deal  of  difficulty,  and  the  most 
important  feature  in  the  care  of  constipation  is  the  formation  of  correct 
habit.  Infants  as  young  as  three  months  of  age  may  be  taught  to  have 
a stool  regularly,  and  much  of  the  difficulty  experienced  in  both  infants 
and  older  children  is  due  to  carelessness  in  this  direction. 

In  infants  certain  additions  may  be  made  to  the  diet,  comparing 
the  amounts  added  according  to  the  age  of  the  child.  Well-sweetened 
orange-juice,  apple  sauce,  a baked  apple,  or  prune  juice,  or  sometimes 
grape-juice,  may  be  used.  Various  fats  and  oils  and  the  addition  of 
more  cream  and  the  use  of  small  quantities  of  olive  oil,  or  the  addition 
of  some  malted  food,  may  be  made  to  advantage.  Sometimes  the  thick, 
sweet  malt  extracts  are  useful.  Any  article  that  upsets  the  stomach 
should  not  be  used.  Well-cooked  oatmeal  is  often  very  valuable,  and 
for  children  over  a year  of  age  a laxative;  porridge,  Graham  crackers, 
brown  bread,  figs,  and  prunes  may  be  used  to  advantage.  In  consti- 
pation the  idea  is  to  give  a food  which  has  a laxative  effect,  or  a food 
which  leaves  a certain  amount  of  residue  in  the  large  intestine,  which  will 
stimulate  peristalsis.  In  some  cases,  where  there  is  hyperacidity,  the 
administration  of  alkalies  is  of  great  value.  Of  these,  the  citrate  of  soda 
and  milk  of  magnesia  are  the  most  useful. 

Eickets. — Rickets  is  not  thoroughly  understood.  It  most  commonly 
occurs  in  the  temperate  zone  in  individuals  from  southern  climates 
who  have  been  transported  north,  but  it  is  by  no  means  limited  to  such 
individuals.  Rickets  may  be  produced  experimentally  by  improper 
feeding,  being  produced  by  a diet  wanting  in  fat,  especially  if  the  proteins 
at  the  same  time  are  also  deficient.  The  development  of  the  disease^  is 
furthered  by  the  use  of  too  large  quantities  of  carbohydrates  along  with 
the  above,  or  by  articles  which  upset  the  digestion.  There  seems  to  be 
an  intimate  connection  between  the  absorption  of  lime  salts  and  the  proper 
amount  of  fat  in  the  dietary.  In  the  treatment  of  rickets  the  child  should 
be  put  on  what  would  be  a normal  diet  for  a child  of  its  age  and  condi- 
tion, with  the  addition  of  a suitable  amount  of  fat.  This  may  be  ad- 
ministered in  the  form  of  cream,  butter,  or  cod-liver  oil,  or  some  other 
form  of  oil.  Crisp,  fat  bacon  may  sometimes  be  used.  Care  should 
be  taken  not  to  disturb  the  child’s  digestion  by  the  ingestion  of  too 

Diet  in  Pregnancy. — No  especial  diet  is  needed.  It  should  be  plenti- 
ful nourishing  in  character,  and  about  what  the  patient  has  been  accus- 
tomed to  under  ordinary  circumstances.  Special  diets  are  sometimes 
ordered  when  certain  diseases  are  present,  such  as  diabetes,  gout. 

anemia,  and  others.  , , -i  i i n 

In  certain  conditions,  where  it  is  desirable  that  the  child  be  as  small 

as  possible,  as  in  cases  of  contracted  pelvis  and  extreme  obesity  and 
in  women  who  have  previously  borne  very  large  children  a special  diet  • 
is  sometimes  advised,  along  the  lines  f 

results  have  been  confirmed  by  Florschiitz  and  Patton.  The  principle 
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of  the  diet  consists  in  reducing  the  carbohydrates  and  the  amount  of 
fluid  given,  and  this  diet  may  be  begun  from  ten  to  twelve  weeks  before 
the  time  of  delivery.  The  diet  usually  contains  from  140  to  160  gm, 
of  protein,  from  SO  to  180  gm.  of  fat,  and  100  gm.  of  carbohydrates,  and 
500  c.c.  of  fluid  may  be  allowed  daily. 

Diet  During  the  Puerperium. — There  is  no  reason  for  restricting  the 
diet  after  delivery,  as  is  so  frequently  done.  A cup  of  weak  tea  or  a 
glass  of  milk  may  be  allowed  a short  time  after  the  birth  of  the  child 
if  there  is  no  nausea,  and  after  that  light,  easily  digested  food  may  be 
given  at  regular  intervals.  As  a rule,  the  appetite  is  poor  during  the 
first  two  or  three  days,  and  the  diet  may  be  increased  as  the  appetite 
returns,  the  ordinary  diet  being  reached  by  the  end  of  the  first  week  in  the 
average  normal  case. 

If  there  is  albuminuria  or  any  signs  of  nephritis  or  a low  urea  output, 
the  patient  should  be  placed  upon  a milk  or  milk  and  cereal  diet,  to 
which  bread  and  butter  and  similar  articles  of  food  may  be  added. 

Diet  in  the  Nursing  Mother. — The  food  should  be  that  to  which  the 
mother  is  accustomed.  It  should  be  plain  in  character  and  well  pre- 
pared, and  should  be  well-balanced  with  sufficient  protein  and  suffi- 
cient fluid.  All  indigestible,  highly  seasoned,  and  complicated  dishes 
should  be  avoided,  any  abnormal  craving  that  may  be  present  should 
not  be  yielded  to,  and  the  mother  should  avoid  any  food  which  she  knows, 
under  ordinary  circumstances,  disagrees  with  her.  Very  acid  food 
should  be  avoided.  Of  great  importance  is  a sufficient  amount  of  exer- 
cise and  fresh  air. 

In  vigorous  young  women,  if  too  much  food  is  given,  it  sometimes 
results  in  unusually  rich  milk,  or  in  the  mothers  gaining  unduly  in 
weight.  If  the  milk  is  good  in  quality,  and  the  quantity  is  below  nor- 
mal, it  may  be  increased  by  massaging  the  breasts  and  by  the  adminis- 
tration of  increased  amounts  of  fluid  and  the  use  of  malt  extracts.  Beer, 
porter,  or  brown  stout  are  often  added  to  the  diet  to  increase  the  quantity 
of  milk,  but  should  not  be  given  unless  they  agree  perfectly  with  the 
patient.  If  the  milk  is  poor  in  protein,  attempts  may  be  made  to  increase 
it  by  increasing  the  protein  in  the  diet.  If  the  milk  is  poor  in  fat,  an 
attempt  may  be  made  to  increase  the  fat  by  feeding  fatty  foods  to  the 
mother,  of  which  cream  and  yolk  of  egg  are  the  most  important. 

Feeding  in  Fevers. — The  general  conditions  as  regards  nutrition  are 
more  or  less  alike  in  all  febrile  conditions;  that  is  to  say,  the  metabolism 
is  increased  and  the  digestive  powers  weakened.  The  necessity  for  food 
is  really  somewhat  greater  in  any  given  individual  during  the  fever,  owing 
to  the  increased  metabolism,  while  the  patient’s  ability  to  take  nourish- 
ment and  to  utilize  food  after  he  has  taken  it  is  lessened.  There  is  more 
waste  and  the  power  of  elimination  is  less.  These  conditions  usually 
lead  to  a more  or  less  rapid  loss  of  weight  in  the  patient,  although,  in 
many  instances,  by  proper  feeding,  this  can  be  partially  or  wholly  pre- 
vented. The  general  indications  are  to  support  the  strength  of  the 
patient,  to  have  the  feeding  such  that  as  little  of  the  body  weight  is  lost 
as  possible,  to  see  that  the  elimination  is  sufficiently  free,  and  later, 
VoL.  I — 25 
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during  convalescence,  to  remember  that,  to  enable  a patient  to  regain 
his  normal  weight,  it  is  usually  necessary  to  increase  the  feeding  some- 
what during  this  period. 

It  is  impossible,  in  an  article  of  this  length,  to  speak  of  the  various 
important  factors  in  regard  to  the  care  of  the  patient  and  his  food. 
Suffice  it  to  say,  that  all  the  little  matters  which  pertain  to  the  sick-room 
plav  an  important  point  in  fostering  the  appetite  of  the  patient.  As 
far^is  possible,  the  patient’s  wishes  should  be  consulted  if  he  has  any. 
The  mouth  should  be  kept  clean,  and  the  patient’s  position  while  taking 
food  should  be  comfortable.  Trays  for  the  bed  should  be  of  the  projier 
height,  and,  when  the  patient  is  unable  to  sit  up,  feeding-cups  may  be 
used.  Evervthing  pertaining  to  the  food  and  dishes  should  be  scrupu- 
lously clean,'' the  food  should  be  made  as  attractive  in  appearance  as  pos- 
sible, and  the  nurse  should  be  enjoined  to  remember  the  eternal  fitness 
of  things.  Food  should  not  be  prepared  in  the  sick-room  where  this  can 
possibly  be  avoided,  but  preferably  just  outside  of  it,  and,  in  prolonged 
illnesses,  a small  sick-room  refrigerator,  which  can  be  kept  near  the 
patient’s  room,  will  be  found  of  great  service.  The  directions  for 
feeding  should  be  definite,  and  it  is  usually  better  to  have  them  written 
so  that  there  can  be  no  possible  mistake.  Measured  amounts  of  food 
should  be  given  at  definite  intervals,  especially  where  the  patient  is 
more  or  less  unconscious,  and  the  total  amouiyt  of  food  ^ 

twenty-four  hours  should  be  sufficient  to  cover  the  needs  of  ^ P^ient 
Foods  can  be  calculated  in  calories  without  miich  ^^ulty,  and  thi^ 
method  affords  an  easy  way  of  keeping  check  on  the  relation  bet^\een  t 
nmoiiiit  of  food  given  and  the  patient  s needs.  . , 

As  a rule,  parents  with  fever  are  unable  to  do  much  chewing,  and 
the  food  should  be  such  as  can  be  taken  easily  and  quickly.  For  th 
reason  and  because  of  the  great  ease  in  digesting,  liquid  foods  are  usuahy 
Thosen  Mniq  eggs,  the  white  of  egg,  meat  broths,  vegetable  broths 
milk  soups  barley,  and  other  cereal  gruels,  arrow-root  gruel,  corn-stare 
Mlies  Smeat^uice,  will  all  be  found  useful,  and  the  protein  content 
of  these  may  be  increased,  if  thought  desirable,  by  the  addition  of  some 
of  the  various  preparations,  as  sanatogen,  somatose,  plasmon,  eucasm 
and  the  ike  ^Gelatin,  in  the  form  of  wine  jelly,  or  the  various  y 
flatred  fruit  jellies,  is  useful  in  invalid  feeding,  and  spares  the  protein 

to  elimination  may  be  free  jt  is  important  that  the 


and  ^ell  diluted  with  milk,  ‘I' as  the  imperial 
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a quart  of  boiling  water  is  poured;  to  this  add  the  juice  of  a lemon,  sweeten 
to  taste  and  serve  cold.  During  convalescence  a gradual  return  to 
solid  food  may  be  made.  The  first  thing  usually  given  is  small  amounts 
of  milk-toast  or  of  sponge  cake  and  milk;  the  broths  and  soups  may  be 
thickened  with  boiled  rice  or  barley,  or  the  various  flours,  and  small 
amounts  of  meat  and  vegetables  may  be  added.  Oysters,  soft-boiled 
eo-o-s,  well-made  omelettes,  well-cooked  rice  or  other  cereals  may  then 
beVdded,  and  the  white  meat  of  chicken  wiU  be  found  the  most  satis- 
factory meat  to  begin  on,  owing  to  its  digestibility.  From  this  the  patient 
may  go  to  chops,  steak,  and  other  heavier  food.  Where  the  disease  has 
affected  the  gastro-intestinal  tract,  it  may  be  necessary  to  exercise  unusual 

caution  in  the  return  to  solid  food. 

The  question  of  the  use  of  alcohol  in  fevers  is  one  about  which  there 
has  been  considerable  discussion,  and  the  sweeping  condemnation  that 
it  has  received  during  recent  years  is  doubtless  undeserved.  There 
can  be  no  question  but  that  alcohol  as  an  invalid  food  was  greatly 
abused  in  the  past,  but,  on  the  other  hand,  it  is  the  most  easy  of  assimila- 
tion of  all  foods  and  yields  7 calories  per  gram.  Furthermore,  its  effect 
upon  the  circulation  in  certain  conditions  is  favorable.  In  acute  dis- 
eases of  short  duration  it  would  rarely  be  found  necessary,  but  later 
in  the  more  prolonged  fevers,  when  the  heart  begins  to  lose  its  strength, 
when  there  is  cyanosis  and  a tendency  to  congestion,  it  is  found  of  great 
service.  It  may  also  be  used  in  febrile  conditions  in  the  feeble  and 
aged,  and  should  be  allowed  habitues,  as  the  withdrawal  in  these  cases 
may  lead  to  delirium.  In  hyperpyrexia,  where  little  or  no  food  is  taken 
or  assimilated,  it  may  be  found  of  use  in  tiding  over  a critical  period. 
The  dose  should  be  varied  from  time  to  time  according  to  the  patient. 
It  should  be  given  in  small  doses  and  well  diluted.  If  the  pulse  and 
general  appearance  improve  under  its  use,  it  is  a sign  that  it  is  being  well 
borne  by  the  patient.  If  the  general  appearance  is  not  improved,  or  is 
made  worse,  it  is  a very  good  sign  that  it  is  doing  harm.  It  should  be 
remembered  that  the  susceptibility  of  patients  to  alcohol  differs  tre- 
mendously, and  that  the  amount  given  should  never  be  large  enough  to 
produce  any  mental  symptoms,  nor  should  the  patient  smell  of  the  drug 
any  great  length  of  time  after  it  has  been  given.  In  children  from  ^ to 
2 ounces  may  usually  be  given  in  the  course  of  twenty-four  hours,  and 
for  adults,  from  4 to  8 ounces  may  be  looked  upon  as  a reasonable  allow- 
ance in  the  same  length  of  time.  However,  under  certain  conditions, 
this  amount  may  be  increased. 

The  feeding  of  refractory  and  unconscious  patients  may  present 
some  difficulties  and  may  be  accomplished  in  a number  of  different 
ways.  Sometimes  rectal  feeding  may  be  used,  while  in  other  cases  the 
patient  must  be  nourished  by  means  of  a nasal  or  stomach-tube.  A suffi- 
cient number  of  attendants  should  be  present  in  every  case  to  insure  that 
the  operation  of  feeding  is  done  quickly  and  without  unnecessary  strug- 
gling on  the  part  of  the  patient.  The  nasal  tube  is  usually  more  easily 
used  than  the  stomach-tube,  and  should  be  well  oiled  and  passed  gently 
back  through  the  nares  into  the  oesophagus.  Liquid  food  may  then  be 
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poured  through  this  tube,  lu  tlie  use  of  the  stomach-tube  a mouth-gag 
is  necessary  to  prevent  the  patient  from  biting  it,  althougli  a rolled-up 
towel  or  napkin  in  the  hands  of  a person  with  experience  may  be  sub- 
stituted to  great  advantage.  The  tube  is  passed  rajudly  into  the  stomach 
and  liquid  food  introduced  as  in  the  case  of  the  na.sal  tube. 

Typhoid  Fever. — ^The  feeding  of  typhoid  fever  is  carried  on  along  the 
lines  outlined  above,  and  if  one  has  studied  carefully  the  subject  of  feeding 
typhoid-fever  patients,  they  are  in  a position  to  feed  any  of  the  other 
fevers.  With  certain  exceptions,  noted  below,  the  food  should  be  liquid 
during  the  entire  period  of  fever.  The  food  suggested  above  as  being 
useful  in  fevers  may  all  be  used,  and  may  be  varied  to  .suit  the  patient  s 
requirement.  Milk  may  be  regarded  as  the  standard  diet,  and,  despite 
the  fact  that  there  has  been  considerable  written  to  the  contrary,  it 
remains  the  most  satisfactory  and  most  available  food  for  typhoid  paUents. 

It  should  be  remembered  that  the  milk  should  be  pure,  for,  a.s  Ldsal 
has  pointed  out,  milk  teeming  with  bacteria  is  a food  unsuited  to  typhoi 
patiOTts,  for  it  produces  an  increase  in  the  _ symptoms.  Pasteurized 
milk  may  be  used  to  great  advantage  if  there  is  any  question  about  the 
character  of  milk  used.  From  1 to  3 quarts  may  be  given  daily,  and, 
while  children  take  milk  over  long  periods  of  time  with  very  little  modi- 
fication it  will  be  found  that  adults  usually  are  unable  to  take  milk 
unless  it  is  modified  in  some  way.  This  modification  consists  in  making 
milk  gruels  by  the  addition  of  various  cereals,  barley  water  made  out 
of  barley  flour  being  one  of  the  best  diluents,  a though  prachcally  any 
cereal  gruel  may  be  used.  It  may  be  further  modified  by  making  broths 
which  may  be  flavored  with  meats,  oysters,  or  clams,  the  broth  ben  g 
strained  before  it  is  given  to  the  patient.  The  addition  of  carbonated 
water  agrees  with  some  patients,  and  the  addition  of  lime-water  ^uth 
others  ^Pancreatized  milk  may  be  found  useful  in  patients  of  weak  diges- 
tion. Gelatin  may  be  used  in  typhoid  patients  often  to 
very  nalatable  dishes  may  be  made  from  it.  Eggs  may  be  added  to 
TtLSt’s  dietLv  to  a degree.  As  a general  rule,  they  can  only  be  used 
sparingly  in  typhoid  patients.  They  may  be  used  in  the  form  albu- 
rn Sr  or  Laten  up  with  milk  in  the  form  of  milk-punch.  Mhere 
there  are  digestive  disturbances,  it  is  usually  necessary  to  place  tie 
Snts  upon  an  exceedingly  simple  diet,  and  peptonized  milk  will  be 
found  one^of  the  most  suitable;  albumin  water,  barley  water,  and  the 
various  liquid  beef  preparations  are  also  useful. 
food  should  be  withdrawn  for  a number  of  hours  and  1 P 
• gastro-intestinal  tract  allowed  a complete  rest,  although  smaU  ^nts  of  ic 
Ly  be  given  to  suck  to  relieve  thirst,  or  spoonful  doses  of  ™ W va  er 
“ lold  leak  tea  may  be  used  tor  this  purpose.  After 
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while  for  the  severer  cases  ten  days  should  be  allowed  to  elapse. 
Durino’  this  period  the  patient  usually  has  a return  of  appetite,  and 
sufficiSit  soft  food  should  be  given  to  appease  it.  The  return  to  solid 
food  should  be  made  along  the  lines  indicated  above. 

Atypical  and  Complicated  Cases— One  occasionally  meets  with  an 
atypical  case  in  which  the  fever  is  prolonged,  apparently  due  to  lack 
of  assimilating  sufficient  food.  In  these  cases  feeding  may  be  begun, 
even  though  there  is  some  temperature.  The  diagnosis  of  this  condition 
presents  some  difficulties.  In  cases  where  the  fever  is  kept  up  by  some 
complication,  such  as  an  abscess,  the  feeding  need  not  be  so  caieful  as 
where  it  is  dependent  upon  the  typhoid  process,  as  the  lestiictions  of  diet 
are  made  chiefly  to  avoid  intestinal  disturbance. 

Scarlet  Fever.— In  scarlet  fever  the  diet  is  of  primary  importance, 
as  it  is  to  proper  feeding  that  one  of  the  chief  complications  of  scarlet 
fever  may  be  almost  entirely  avoided.  In  cases  that  are  kept  in  bed,  pro- 
tected from  cold  and  fed  on  a milk  diet  or  a milk  and  cereal  diet,  nephritis 
is  practically  unknown.  As  long  as  the  child  takes  milk  well  the  diet 
may  be  restrieted  to  milk;  after  that  time,  or  where  there  is  diflSculty 
in  getting  the  child  to  take  milk,  it  may  be  given  in  the  form  of  milk 
broths  and  soups  flavored  with  various  things,  such  as  oyster  broth, 
clam  broth,  and  strained  before  they  are  given  to  the  patient.  Small 
amounts  of  well-cooked  cereals  may  be  allowed,  with  the  exception  of 
oatmeal,  which  should  be  avoided  on  account  of  its  high  purin  nitrogen 
content.  Milk-toast  and  bread  and  butter  may  also  be  allowed  and 
similar  articles  of  diet.  Later  on,  if  the  diet  becomes  too  monotonous, 
fruit  may  be  allowed,  using  the  same  restrictions  as  would  be  used  in  the 
case  of  nephritis.  Meat,  beef  extracts,  peas,  beans,  and  other  legumens 
and  oatmeal  should  be  avoided.  It  is  remarkable  how  free  from  nephri- 
tis patients  properly  dieted  remain,  and  albuminuria  is  very  much  less 
frequent  in  these  cases  than  in  those  in  which  the  diet  includes  meats 
and  other  things. 

Small-pox. — The  diet  in  small-pox  is  the  same  as  in  any  other  fever, 
the  only  point  to  emphasize  being  that  if  the  case  is  at  all  severe  the 
patient  may  have  a period  of  days  or  even  of  weeks  in  which  the  taking 
of  food  is  apt  to  be  very  difficult,  owing  to  the  eruption  in  the  mouth 
and  throat,  and  during  this  period  the  digestion  is  very  much  lowered. 
There  is  also  an  enormous  drain  on  the  body,  owing  to  the  extensive 
suppuration  of  the  pocks.  In  order  to  meet  this,  advantage  should  be 
taken  of  the  period  of  remission  which  comes  between  the  appearance  of 
the  eruption  and  the  time  when  it  begins  to  become  pustular.  During 
this  period  the  patient  usually  feels  comparatively  well,  and  is  able  to 
take  food,  and  as  nutritious  and  generous  diet  should  be  allowed  as  the 
patient  is  able  to  take.  If  the  patient  is  practically  starved  during  this 
period,  it  makes  a great  difference  in  the  way  in  which  he  goes  through 
the  hard  period  of  the  disease. 

Whooping-cougli. — Ordinarily,  in  whooping-cough  the  diet  need  not 
be  restricted,  but  in  some  few  cases  it  becomes  a matter  of  primary 
importance.  As  long  as  the  child  is  not  vomiting  and  is  taking  its 
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food  reasonably  well,  the  usual  diet  may  be  given.  If  the  vomiting 
begins,  the  food  should  belicjuid  and  given  at  short  intervals  three  hours 
or  even  less.  If  the  child  vomits  one  meal,  it  should  be  repeated  shortly 
after  one  of  the  paroxysms,  as  immediately  following  the  attack  of 
coughing  there  is  usually  a period  of  cpnet.  Sometimes  the  application 
of  a broad  elastic  belt  over  the  abdomen  will  lessen  the  vomiting  and 


facilitate  the  retention  of  foods.  • . i • 

Diphtheria, — feeding  of  diphtheria  may  present  some  difficulties, 
owing  to  the  patient’s  inability  to  swallow  with  ease,  but,  as  a rule, 
he  is  able  to  take  liquid  food  without  much  difficulty.^  Adhere  the 
food  causes  pain,  it  should  be  of  a very  bland  character,  and  is  often  given 
very  cold.  In  cases  in  which  an  intubation  has  been  done  it  may  be 
difficult  to  feed  the  child  for  a day  or  two,  until  it  learns  that  it  is  aide 
to  swallow  as  well  with  the  tube  in  as  with  it  out.  If  there  is  any  diffi- 
culty experienced  in  swallowing,  the  Castleberry  method  may  be  used, 
which  consists  in  having  the  patient  suck  the  food  through  a tube,^  having 
the  head  lower  than  the  rest  of  the  body.  In  small  children  this  is  easily 
accomplished  by  having  the  patient  lying  in  the  lap  m thi.s  position, 
while  in  older  children  the  head  may  extend  over  the  edge  of  the  bed. 
Sometimes,  where  liquids  are  taken  with  difficulty  some  solids  such  as 
baked  custards,  omelettes,  milk-toast,  and  the  like,  are  easily  taken. 
If  paralysis  of  the  muscles  of  deglutition  occurs,  the  food  may  return 
through  the  nose,  or  sometimes  swallowing  may  become  impossib  e. 
In  these  cases  feeding  may  be  done  at  regular  intervals,  prefera  y y 
using  a stomach  or  a nasal  tube,  or  rectal  feeding  may  e emp  oye  . 

Asiatic  Cholera.— During  an  epidemic  of  Asiatic  cholera  it  should 
be  remembered  that  many  cases  come  from  ffi-mking  contaminated 
water,  or  by  taldng  infected  milk  or  raw  vegetables  For  this  reason 
all  water  should  be  boiled  and  food  ‘horoughly  cooked  and  a^^^ 
hnuids  that  are  taken  should  also  be  boiled.  Raw  food  of  all  kinds 
should  be  avoided  during  the  period  of  danger  of  infection.  During  the 
dbirhoeal  stage  of  the  dLase  food  should  be  given  in  sma  1 quantit  es, 
and  onlich  diaracter  that  it  leaves  a little  residue  in  the  intestine 
Albumin-water,  beef-juice,  predigested  beet 

or  rice  water  or  whey  will  be  the  best  things  to  use.  Milk  is  usuaiy 
best  avoided  at  this  time.  Weak  tea,  to  which  a little  ^ 
is  often  of  value  in  checking  the  thirst.  In  the 

is  more  or  less  continuous  vomiting  and  purg  ng,  no  tood  shnnld  De 
givr  asTt  wUI  not  be  retained,  and  thirst  should  be  allayed  by  the  use 
of  small  quantities  at  frequent  intervals  f 
be  acidulated  with  dilute  phosphoric  or 

olh?easTy®digestrf  fo"d  may  be' adde^ 

stolch  remains  irritable  for  days  or  even  weeks  after  the  attack,  and 
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that  diarrhoea  is  easily  caused  by  indiscretions  in  the  diet.  Convalescence 
is  managed  much  in  the  same  way  as  that  of  typhoid  fever. 

Tetanus. Many  cases  of  tetanus  die  from  exliaustion,  and  the  feed- 

incr  of  these  cases  is  one  of  the  most  difficult  problems  in  the  treatment. 
In'’ the  milder  cases  fluid  food  is  usually  given  without  a great  deal  of 
difficulty,  as  there  is,  as  a rule,  space  enough  between  the  teeth  for  it  to 
pass,  or,  if  the  patient  happens  to  have  lost  a tooth,  the  food  passes 
through ’the  jaws  easily.  If  the  teeth  are  very  regular  and  fit  closely 
too-ether  the  liquids  will  not  pass  between  them;  nasal  feeding  or  rectal 
feeding  may  be  tried.  Partially  peptonized  milk,  with  or  without  the 
addition  of  eggs,  or  cereals  are  usually  found  most  serviceable.  The 
chief  difficulty  in  feeding  the  tetanus  cases  consists  in  the  fact  that  as  soon 
as  the  patient  is  approached  or  touched,  especially  in  the  severer  cases, 
there  is  a convulsion  which  stops  any  attempt  at  feeding,  and  this  con- 
dition of  irritability  sometimes  persists  over  a considerable  period  of 
time.  In  these  cases,  if  the  patient  cannot  be  quieted  by  the  use  of 
sedatives,  chloroform  may  be  administered  in  sufficient  quantities  to 
permit  food  being  given. 

Rabies. — -As  rabies  is  always  fatal,  and  as  attempts  to  feed  the  patient 
only  result  in  increasing  the  suffering,  it  is  usually  best  not  to  try  to 
administer  food  in  any  form.  Convulsions  are  frequently  brought 
on  by  any  attempt  to  do  so,  and  the  patients  are  usually  unable  to 
swallow,  even  if  they  do  succeed  in  getting  food  in  the  mouth,  which 
is  rare. 

Tuberculosis. — -The  feeding  in  tuberculosis  is  one  of  the  most  im- 
portant parts  of  the  treatment  of  the  disease.  One  of  Detweiler’s 
favorite  expressions  was:  “My  kitchen  is  my  pharmacy.”  The  general 
aim  is  to  increase  the  resistance  of  the  patient,  as  far  as  possible,  to 
improve  the  general  condition,  and,  by  doing  this,  to  increase  the  recuper- 
ative powers.  Tuberculosis  is  a disease  of  such  numerous  manifesta- 
tions, and  the  conditions  under  which  the  patients  live  differ  so  much, 
that  it  is  impossible  to  detail  the  diet  for  all  the  cases  that  one  may  meet. 
Special  forms  of  tuberculosis  may  require  special  forms  of  dieting, 
as  when  the  intestinal  tract  is  affected,  but,  in  a general  way,  what  is 
said  about  the  feeding  of  cases  of  pulmonary  tuberculosis  will  apply  to 
all  the  other  forms.  It  should  be  borne  in  mind  at  the  outset  that  the 
individual  and  the  conditions  under  which  he  lives  should  be  carefully 
considered,  and  the  advice  given  each  patient  suited  to  his  pocket-book 
and  station  in  life.  It  is  too  often  the  fact  that  the  patient  is  given  advice 
which  is  useless  owing  to  his  inability  to  purchase  the  articles  suggested. 
Great  attention  should  be  paid  to  the  teaching  of  these  patients,  or  their 
families,  how  to  purchase  food  and  how  to  prepare  it. 

Exact  dietary  standards  for  tuberculosis  cannot  be  stated  at  this  time, 
although  those  suggested  by  Bardswell  and  Campbell  seem  to  meet  the 
requirement  better  than  any  other.  In  order  to  determine  the  diet  for 
the  average  case  of  pulmonary  tuberculosis  the  normal  diet  of  that  in- 
dividual in  health  should  be  considered,  both  in  reference  to  the  number 
of  calories  per  day  and  also  as  to  the  proportion  of  fat,  carbohydrate,  and 
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protein.  It  has  been  found  that  for  the  average-sized  individual  the 
protein  should  be  increased  from  25  to  30  ])er  cent,  over  his  ordinary 
physiologic  needs,  and  this  brings  the  average  daily  amount  up  to 
150  gm.  This  is  one  of  the  most  important  })oints  in  the  treatment, 
as  patients  who  are  getting  an  insufficient  amount  of  pi'otein  liave  a 
lowered  resistance  in  tuberculosis,  and  this  cannot  be  increased  by 
merely  increasing  the  carbohydrates  and  fats.  There  may  be  an  in- 
crease, too,  in  the  carbohydrate  and  fat  given  to  about  30  per  cent., 
either  in  one  or  the  other  or  in  both  combined,  and  this  should  be  con- 
tinued until  the  patient  has  gained  a few  pounds  over  his  normal  weight, 
when  a decrease  to  about  15  per  cent,  may  be  made.  Standards  for 
average-sized  individuals  work  out  to  about  3200  calories  a day  for 
men,  containing  150  gm.  of  protein,  and  about  2700  calories  per  day 
for  women,  containing  128  gm.  of  protein.  These  standards  are  per- 
haps a little  lower  than  those  suggested  by  various  writers  in  previous 
years. 

Overfeeding  patients  does  not  produce  as  satisfactory  results  as 
proper  feeding.  During  the  past  years,  since  diet  has  been  recognized 
as  one  of  the  important  means  of  treating  tuberculosis,  many  errors 
were  permitted  in  .this  line,  both  physicians  and  patients  thinking  that 
if  a slight  increase  in  food  were  good,  a great  increase  must  be  better, 
and  so  many  patients  were  stuffed  far  beyond  their  capabilities  of  utiliz- 
ing the  food  given,  with  the  result  that  gastro-intestinal  disturbances 
were  frequent,  and  what  was  popularly  called  bilious  attacks  ^ also  oc- 
curred. ' If  the  patient  had  a good  alimentary  tract  in  many  instances 
the  gain  in  weight  was  too  great,  and  a fat,  flabby,  inert  mass  resulted. 
There  is  no  advantage  in  going  over  150  gm.  of  protein  for  the  average 
sized  individual. 

The  next  point  to  be  considered  is  how  this  increase  is  to  be  obtained, 
and  if  one  realizes  that  3 pints  of  milk  contain  1070  calories,  50  gm.  of 
protein,  60  gm.  of  fat,  and  75  gm.  of  carbohydrates,  and  by  adding  this 
amount  in  addition  to  such  ordinary  diet  as  most  well-to-do  people  take, 
the  result  is  practically  accomplished,  or,  if  somewhat  less  milk  is  taken, 
the  difference  may  be  made  up  by  increasing  the  amount  of  meat  or  by 
adding  several  eggs.  Meat  is  a very  important  part  of  the  diet,  and  about 
10  ounces  a day,  as  purchased,  should  be  allowed  for  each  patient,  and, 
where  it  is  possible  to  get  the  patient  to  take  raw  meat,  it  will  be  found  of 
a distinct  advantage,  given  very  finely  chopped  or  scraped.  Many 
patients  take  it  readily  in  the  form  of  sandwiches.  The  fats  may  be 
increased  by  the  use  of  cream,  which  may  be  taken  over  cereals  and  over 
desserts,  by  the  free  use  of  butter,  and  sometimes,  especially  if  it  does 
not  upset  the  patient’s  digestion,  by  the  use  of  cod-hver  oil.  \ arious 
emulsions  of  oils  have  also  been  suggested,  but  probably  have  no  espe- 
cial advantage  over  cream.  For  poorer  people  the  protein  increase  may 
sometimes  be  made  to  advantage  by  increasing  the  amount  of  peas, 
beans,  and  lentils  eaten.  The  greatest  objection  to  using  the  vegetable 
proteins  is  that  in  so  doing  we  increase  the  bulk  of  the  diet  considerabl}, 
and  throw  more  strain  on  the  intestinal  tract,  which  many  patients  are 
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unable  to  stand.  It  should  be  borne  in  mind  that  sweets  should  be 
reduced,  as  patients  who  have  poor  appetites  almost  invariably  di.shke 
sweet  things,  or.  if  they  take  them,  they  may  produce  a feeling  of  satiety 

which  preraits  their  taking  other  food.  -t  i-  i t ti,„  «„l,l 

Hemorrhage  from  the  Lungs.— In  cases  of  hemoptysis,  if  slight,  the  fluid 
should  be  restricted,  and  there  should  be  a slight  restriction  in  the  amoun 
of  solid  food  given.  Where  there  has  been  severe  hemorrhage  an  eftor 
should  be  made  to  reduce  the  blood-pressure,  and  this  is  perhaps  bes 
accomplished  by  giving  but  little  fluid  and  by  having  whatever  food  is 
administered  J as  small  bulk  as  possible.  After  severe  hemorrhages 
thirst  may  be  relieved,  to  a certain  extent,  by  allowing  the  patient  to  suck 
small  pieces  of  ice,  and  milk  may  be  given  in  very  small  quantities. 
After  two  or  three  days  of  low  diet,  an  increase  may  be  made,  and  this 
may  be  kept  up  from  day  to  day  until  the  patient  gets  back  on  his  regular 

diet— about  the  tenth  day.  • i j 

Tuberculosis  of  the  Intestine. — Where  the  intestines  are  involved, 

an  effort  should  be  made  to  lessen  peristalsis  by  giving  the  patient  food 
which  leaves  but  little  residue.  The  bulk  should  be  as  small  as  possible 
and  fluid  should  be  given  in  limited  quantities.  All  these  things  tend 
to  prevent  irritation  and  to  make  the  patient  more  comfortable  IVlilk 
should  be  so  modified  as  to  prevent  the  formation  of  large  curds,  and 
should  be  mixed  with  cereal  gruels  or  be  peptonized.  Raw  meat,  eggs, 
the  softer  varieties  of  cheese,  butter,  and  cream,  zwieback,  toast  and 
crackers,  custards,  cornstarch  puddings,  blanc  mange,  milk  and  egg 
puddings  will  all  be  found  suitable  foods  in  these  cases.  Food  may  be 
given  in  small  quantities  at  rather  more  frequent  intervals  than  for  the 
ordinary  patients.  Patients  should  avoid  soups,  should  not  take  cereals 
in  too  great  quantities  at  any  one  time,  should  avoid  oatmeal,  all  the 
coarse  vegetables,  potatoes  should  be  used  sparingly,  if  at  all,  and 
green  vegetables  and  fruit  given  in  small  quantities  and  usually  not 


at  all. 

Gastric  Irritability. — This  may  be  avoided  to  a certain  extent  by 
seeing  that  the  patient  does  not  take  nauseating  drugs  and  that  he  does 
not  swallow  his  sputum.  If  the  stomach  is  very  irritable,  the  patient 
is  best  placed  at  rest,  given  liquid  diet,,  small  quantities  at  a time.  ^ Milk 
that  has  been  peptonized  or  diluted,  or  buttermilk  or  kumiss,  is^  very 
serviceable.  Albumin-water  is  useful,  and  sometimes  fresh  meat  juices 
and  broths  may  be  given  to  advantage. 

Alcohol  in  Tuberculosis. — ^As  a rule,  alcohol  is  best  avoided  in  all 
forms,  but  occasionally  it  may  be  found  useful  in  habitues,  whose 
powers  of  assimilation  will  not  work  without  it,  and  sometimes  small 
quantities  in  anorexia  and  gastric  irritability  will  be  found  useful. 
In  late  cases  of  tuberculosis,  where  recovery  is  impossible,  it  is  fre- 
quently of  considerable  service  in  rendering  the  patient  more  com- 
fortable. 

Diet  in  Diseases  of  the  Lungs. — ^There  are  no  specific  diets  to  be  used 


in  diseases  of  the  lungs,  and  yet  diet  is  of  considerable  importance,  as 
much  can  be  done  toward  lessening  the  intensity  of  certain  symptoms. 
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and  also  in  relieving  the  discomfort  of  the  ])atient.  The  chief  point  in 
view  is  to  avoid  flatulence,  so  common  in  the  acute  lung  troubles,  and  so 
disagreeable  and  dangerous  to  the  patient. 

The  diet  in  tuberculosis  has  been  considered  elsewhere. 

Acute  Bronchitis. — ^The  diet  in  this  condition  is  like  that  of  any 
acute  fever;  the  same  general  plan  of  diet  should  be  carried  out  as  sug- 
gested for  the  ordinary  febrile  diseases.  In  the  dry  stage  much  relief 
may  often  be  given  by  the  free  use  of  hot  drinks.  Ilot  lemonade,  with 
or  without  the  addition  of  barley  water,  is  one  of  the  best  preparations 
to  use.  Very  weak  hot  tea  may  be  substituted  if  desired,  and  the  old- 
fashioned  remedy,  which  is  passing  into  oblivion,  linseed  tea. 

In  chronic  bronchitis,  particularly  forms  occurring  in  fat  people, 
much  can  be  done  toward  relieving  the  frequency  of  the  exacerbations 
by  restricting  the  diet  of  the  patient  as  suggested  for  obesity.  Bron- 
chitis occurs  with  great  frequency  in  the  obese,  and  a carefully  undertaken 
reduction  cure  very  often  improves  the  bronchitis  to  a remarkable 
degree. 

Lobar  Pneumonia. — ^The  diet  in  this  condition  is  like  that  of  any  fever, 
and,  as  the  disease  is  usually  of  short  duration,  the  necessity  for  supply- 
ing the  patient’s  every  need  is  not  an  urgent  one.  As  a matter  of  fact, 
they  do  better  on  rather  a light  feeding  than  otherwise.  Easily  digested 
liquid  foods,  that  leave  very  little  residue  in  the  intestine,  are  to  be  chosen. 
Of  these,  milk,  which  should  be  peptonized  or  modified  in  some  way, 
meat  soups,  soups  with  egg  added,  will  all  be  found  valuable.  Well- 
cooked  barley  water,  if  it  doesn’t  cause  flatulence,  may  also  be  used. 
As  a rule,  farinaceous  foods  are  to  be  avoided,  as  they  tend  to  the  pro- 
duction of  gas,  and  the  pressure  of  this  on  the  lungs  may  impede  the 
breathing  very  materially.  Food  should  be  given  in  small  amounts 
and  at  short  intervals  of  two  or  three  hours.  Well-nourished,  vigorous 
patients,  even  if  they  do  not  take  much,  do  not  especially  suffer  for 
want  of  food,  but  weak  subjects,  and  those  who  have  no  reserve  to 
draw  on,  should  be  carefully  looked  after  as  regards  the  amount  taken. 
Sufficient  amount  of  fluid  should  be  given  to  favor  excretion. 

The  use  of  alcohol  in  pneumonia  is  still  a moot  point,  and  it  is  a 
question  of  individualizing,  using  it  when  the  patient  improves  under  its 
use  and  avoiding  it  in  susceptible  subjects.  As  a rule,  it  will  be  found 
of  service  where  the  pulse  is  small,  irregular,  and  rapid,  where  the  first 
sound  is  indistinct,  where  there  is  a dry  mouth  and  tongue,  and  delirium. 
It  is  not  needed  in  patients  with  a full,  bounding  pulse. 

Pleurisy. — The  best  diet  for  the  pleuritic  patient  is  to  make  it  as 
nutritious  as  possible,  the  character  of  the  food^  being  varied  accord- 
ing to  the  amount  of  fever  present  and  the  digestive  powers.  Dry 
diets  have  been  suggested,  but  are  apparently  of  very  little  practical 

value.  . . 1-  f j 

Asthma. — In  a certain  number  of  cases  of  this  curious  disease  lood 

plays  a very  important  part.  A certain  number  of  cases  seem  to  be  due 
to  food  idiosyncracy,  and,  where  the  article  or  articles  of  diet  which 
bring  on  the  attacks  can  be  discovered,  the  attacks  may  be  lessenec  y 
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. . from  the  dietary.  The  other  cases  are  due  to 

''  "^ureTstinbances  of  metabolism,  in  which  the  patient  is  unable  to 
Se  ™ mal  aX^^^  of  carbohydrates  or  of  tats  or  of  protem,  some- 
Utilize  nne  of  the  others.  In  these  cases  it  is  otten  difh- 

double.  The  best  plan  tor  any 
I.  oo.ient  is  to  be  out  Oil  a diet  of  plain  nutritious  food,  avoiding 

ail  h Wily  seasoned,  indigestible,  and  complicated  dishes.  It  the  attacks 
s ill  conthine,  try  the  effect  of  cutting  Brst  the  sugars  and  lesseiin  g the 
s archy  foods  over  a sufficient  period  of  time,  to  see  whether  the  attacks 
Ire  teened.  If  they  are  not,  the  articles  of  diet  so  cut  out  may  be 
allowed  and  die  tats^  reduced;  it  they  in  turn  are  not  at  fault,  the 

’’’■“‘couty  individuals  are  prone  to  asthma,  and  these  individuals  should 
be  placed  upon  the  diet  recommended  tor  the  gouty,  and  should  be 
oiven  plentv  of  exercise,  if  possible.  In  younger  individuals  m wh  ch 
the  asthma'is  more  or  less  associated  with  their  taking  on  weight  rapic  y, 

the  effect  of  the  reduction  cure  may  be  tried.  . 

Diet  in  Cardio-vascular  Disease.— In  individuals  with  heart  lesions, 
in  whom  there  is  perfect  compensation,  the  diet  should  be  that  of  the 
average  normal  individual,  the  only  care  being  to  avoid  excesses  of  all 
kinds  and  at  all  times.  When  bordering  on  the  line  of  broken  compen- 
sation, extreme  care  must  be  used,  as  serious  results  may  follow  over- 
indulgence  in  food  or  drink,  or  attacks  of  indigestion,  especially  those 
accompanied  with  flatulence.  Feeding  in  cases  where  the  compensation 
is  broken  is  a diflBcult  problem,  the  patients  often  having  little  or  no 
appetite  and  suffering  considerably  with  gastric  disturbance. 

In  cases  of  myocarditis  the  welfare  and  the  comfort  of  the  patient 
depend  very  largely  upon  the  care  with  which  he  is  fed.  The  food  in 
heart  disease  should  be  simple  in  character  and  carefully  prepared.  The 
meals  should  be  small,  not  more  taken  at  one  time  than  can  be  perfectly 
digested,  and  sufficient  time  should  be  allowed  between  meals.  The 
meals  should  be  about  the  same  weight,  the  one  in  the  middle  of  the  day 
being  slightly  larger  than  the  others.  Care  should  be  taken  to  avoid 
flatulence  and  gastric  disturbance,  which  are  liable  to  be  brought  on 
by  the  meals  being  too  large,  by  indigestible  articles  of  food,  or  by  too 
large  quantities  of  carbohydrates,  especially  sweets.  The  amount  of 
fluid  taken  with  the  meals  should  be  restricted,  and  thirst  relieved  by  the 
use  of  hot  water  apart  from  the  meals.  As  a rule,  alcohol  is  not  allowed, 
but  in  certain  cases  in  habitues  small  quantities  may  be  used  with  benefit. 
When  food  is  taken  in  very  small  quantities,  the  meals  may  be  brought 
closer  together.  When  there  is  gastric  disturbance  or  nausea,  complete 
rest  and  the  use  of  a milk  diet  will  often  afford  relief. 

In  arteriosclerosis  the  diet  should  be  somewhat  the  same  as  in  heart 
disease,  and  in  the  severer  cases  the  diet,  consisting  largely  of  milk,  is 
usually  borne  better  than  anything  else. 

In  aneurysm  special  diets  have  been  recommended,  consisting  chiefly 
of  great  restrictions  in  the  amount  of  food,  and  especially  in  the  amount 
of  fluid  while  the  patient  is  at  absolute  rest,  the  idea  being  to  lower  the 
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blood-pressure,  and  so  favor  tlie  regulation  of  the  blood  in  the  aneurysm 
itself.  The  results  of  these  diets  are  not  very  encouraging. 

In  angina  'pccloris  the  diet  is  of  extreme  imjwrtance.  The  patient 
should  be  enjoined  to  lead  a simple  life,  to  eat  sj)aringly  the  plainest 
varieties  of  foods,  and  to  avoid  excesses  of  all  kinds,  as  many  fatal  at- 
tacks follow  overindulgence  in  food  or  drink. 

Diet  in  Diseases  of  the  Blood. — Pernicious  Anemia. — ^d'he  feeding  of 
these  patients  is  a matter  of  considerable  difficulty,  owing  to  the  presence  of 
gastric  disorders  and  also  intestinal  disturbances.  As  a rule,  it  will  be 
found  that  the  milk  and  carbohydrate  diet  is  borne  rather  better  than 
any  other,  but  the  results  are  unsatisfactory,  no  matter  what  plan  is 
followed.  It  has  been  suggested  that  bone-marrow  from  the  long  bones 
be  taken  raw,  in  daily  doses  of  from  1 to  3 tablespoonfuls. 

Chlorosis  and  Secondary  Anemia. — The  diet  of  these  two  conditions  is 
essentially  the  same,  and,  in  addition  to  the  diet,  iron  should  be  given 
in  some  palatable  form.  The  meals  should  be  small,  not  more  than  the 
patient  can  digest  at  one  time  being  given.  They  should  be  given  at 
regular  intervals  and  nothing  allowed  between  meals.  Care  should 
be  taken  that  the  patient  does  not  ruin  her  appetite  by  the  eating  of 
various  indigestible  articles,  for  which  there  is  often  an  unusual  craving. 
Meat  and  eggs  should  be  given  two  or  three  times  a day  as  well,  as  the 
usual  constituents  of  an  ordinary  diet,  in  addition  to  fruit  and  green 
vegetables.  Milk  may  be  given,  but  is  usually  used  in  these  cases  in 
too  large  quantities.  It  should  be  given  at  the  end  of  the  meal,  as  a 
glass  of  milk  taken  the  first  thing  usually  destroys  the  appetite  in  these 
cases.  A glass  of  milk  may  also  be  given  at  bedtime  and  a cupful  of  hot 
milk  early  in  the  morning.  Small  amounts  of  beer,  porter,  or  red  wine 
are  often  of  service. 

Diet  in  Gout. — Gout  is  caused  by  excessive  quantities  of  food  and 
too  little  exercise,  by  the  overindulgence  in  alcohol,  and  there  is  also  a 
marked  hereditary  influence,  the  tendency  to  acute  gout  being  directly 
transmitted  by  individuals  who  have  transgressed  the  rules  of  right 
living.  The  disease  is  also  furthered  by  indigestion  and  constipation, 
and  may  be  induced  by  certain  poisons,  chief  of  which  is  lead.  Gout  is 
in  some  way  closely  associated  with  the  formation  of  uric  acid,  but  the 
theories  about  this  replace  each  other  so  rapidly,  one  upsetting  the  other, 
that  it  is  scarcely  worth  the  time  of  the  practising  physician  to  follow 
them.  Further  studies  are  needed  along  this  line  to  clear  up  the  ques- 
tion, especially  concerning  the  purin  nitrogen  and  its  relations  to  the 
formation  and  excretion  of  uric  acid.  The  purin  bodies  are  found  in 
meats,  and  especially  the  glands,  sweet-breads,  and  liver,  and  fish,  in  the 
legumes,  such  as  peas,  beans,  and  lentils,  asparagus,  onions,  mushrooms, 
oatmeal,  and  also  in  coffee,  tea,  and  chocolate.  In  the  present  state  of 
our  knowledge,  it  would  seem  a good  idea  to  limit  the  ingestion  of  these 
articles  which  are  forerunners  of  uric  acid. 

In  acute  gout  the  diet  should  be  limited  to  milk  or  milk  and  cereals. 
The  amounts  should  be  small,  and,  as  a rule,  there  is  not  much  diffi- 
culty experienced  during  this  time. 
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j'  *■’  with  chronic  gout  the  problem  is  exceedingly 

in*^0Kler  to  succeed,  it  is  necessary  to  study  the  needs  of  the 
difficult,  i „r.ntv  natieiits  vary  enormously  in  the  way  in 

individual  patient,  as  g ^ P . various  foods.  One  cannot  lay 

down  hard-and-tast  . patient  chewing  his  food  well,  and 

normal  S as  tlfe  patient  Bndf  easy  of  digestion, 

to  choose  aitic  e _ rharacter  the  meals  small  enough  to  be  per- 

Food  should  be  simple  L^rge  meals  are  liable  to 

fectly  f “Xe®d  to  imperfect  metaboUsm,  and  the  same  is 
true  of  indigestible  aiticles  rlpsired  Milk  is  a very  valuable 

ap.ci.lly  ti.a.  eric' 

what  the  use  of  starchy  vegetables.  j nntiVnt’^  desires  and 

and  fruits,  green  vegetables,  according  to  the  patient  s desires  a 

fdiosvncracies.  Sweets  should  be  given  very  sparingly,  if  at  all.  Ml 
rt^co^  highly  seasoned  dishes  should  be  avoided,  and  alco- 
hoMs  genially  forbidden.  Most  gouty  patients  are  alcohohe  habitues, 
lud  foflow  thefr  own  desires  in  this  regard,  more  or  less,  despite  the  pom- 
2nds  7the  physician.  Care  should  be  taken  to  avoid  hyperacidity, 
which  is  usuaUy  produced  by  indigestible  articles  of  diet  and  by  over 

^^^NephritS.— There  are  various  diseases  of  the^Hdney  in  which 
diet  plays  a very  important  role  in  the  treatment  The  most  coinmon 
i these  are  the  various  forms  of  nephritis.  It  should  be  remembered 
that  too  much  stress  is  usually  placed  upon  albuminuria  th^  eas^ 
and  that,  where  it  is  used  as  a guide,  the  amount  in  a twenty-four  h u 

specimen  should  always  be  estimated.  . . . r ui„ 

^ In  cases  of  acute  nephritis  the  albuminuria  is  a more  or  less  reliable 
guide  as  to  the  condition  of  the  kidney,  and  in  the  subacute  conditions 
it  is  also  a fair  guide,  while  in  the  chronic  conditions  the  albumin  fur- 
nishes but  little  information.  There  is  at  present  no  easy  method  of 
estimating  the  excretory  power  of  the  kidney.  It  should  also  be  borne 
in  mind  that  changes  in  the  food  may  cause  temporary  albuminuria  in 
individuals  with  diseased  kidneys.  To  the  skilled  clinician  the  general 
appearance  of  the  patient  is  the  most  reliable  guide,  and  the  amount  of 
latent  edema,  which  may  be  determined  by  weighing  the  patient,  may 
also  furnish  valuable  information. 

In  general,  it  may  be  stated  that  food  given  to  individuals  with  dis- 
eased kidneys  should  be  easy  of  digestion,^  and,  at  the  sarne  time,  o sue 
nature  that  the  end-products  of  metabolism  are  excreted  -without  Jm- 
culty,  and  those  artie'es  whose  end-products  are  excreted  wit  i i 
culty  should  be  avoided  as  far  as  possible.  Among  the  articles  whose 
end-products  are  excreted  with  difficulty  maybe  mentioned  the  browned 
surfaces  of  grills  and  roasts,  strong  sauces,  spices,  tea  and  co  ee,  an 
foods  containing  hippuric  acid,  which  is  found  in  some  of  the  green  vege- 
tables, fruits  with  kernels,  and  cranberries.  While  the  uric  acid  is  rela- 
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tively  well  excreted,  it  may  produce  toxic  elTccts  at  times,  so  that  it  is  a 
good  plau  to  include  in  the  forbidden  list  all  the  foods  containing  purin 
bodies  in  large  amounts,  such  as  glands,  kidney  liver,  sweet-breads, 
very  strong  meat  broths,  as  well  as  oatmeal  and  the  legumes.  This 
whole  subject  of  the  excretion  of  the  end-products  of  foods  is  a matter 
for  further  stiuly. 

As  a rule,  alcohol  is  best  avoided,  but  in  certain  cases,  with  cardiac 
weakness  and  nausea,  it  may  be  of  value.  As  regards  the  use  of  water, 
it  should  be  borne  in  mind  that  in  the  early  stages  of  acute  nephritis, 
where  the  excretion  of  urine  is  greatly  reduced  or  is  excreted  with  great 
difficulty,  but  small  amounts  of  fluid  should  be  given  during  this  period, 
as  it  only  increases  the  edema  and  throws  an  extra  burden  upon  the  heart. 
As  soon  as  the  amount  of  urine  passed  is  increased,  and  the  water  is 
excreted'  easily,  the  amount  may  be  increased,  and  at  this  time  the 
water  acts  as  a very  good  diuretic,  carrying  with  it  the  products  of  meta- 
bolism. 

In  acute  nephritis,  where  there  is  nearly  complete  anuria,  but  very 
small  amounts  of  food  should  be  attempted,  small  quantities  of  milk, 
small  amounts  of  ice  to  quench  the  thirst,  or  very  small  quantities  of 
water.  In  cases  where  the  heart  is  failing,  brandy  or  whisky  in  small, 
infrequent  doses  may  be  tried.  Such  a diet  cannot  be  continued  long, 
but  at  the  end  of  a few  days  the  patient  is  either  dead  or  in  a very  much 
improved  condition.  In  cases  where  the  amount  of  urine  is  reduced, 
if  the  patient’s  condition  is  not  immediately  dangerous,  the  milk  diet  is 
the  most  satisfactory.  A litre  and  a half  of  milk  a day,  with  the  addition 
of  350  c.c.  of  sweet  cream,  may  be  given,  and  it  should  be  remembered 
that  excessive  amounts  of  fat  should  not  be  administered  to  patients 
with  nephritis,  and  if  more  food  is  desirable,  either  on  account  of  the 
patient’s  appetite  or  general  condition,  cereals,  except  oatmeal,  crackers, 
and  zwieback,  or  bread  and  butter,  and  similar  articles  may  be  given. 
Grape-juice  may  also  be  allowed,  usually  to  advantage.  The  amounts 
of  these  articles  may  be  increased,  and  later  on  digestible  meats  and  the 
more  easily  digested  vegetables  may  be  given,  as  well  as  various  gelatin 
preparations.  The  Imperial  drink,  which  consists  of  cream  of  tartar, 
lemon-juice  and  water,  is  much  used  as  a beverage  where  a mild  diuretic 
is  required,  and  small  amounts  of  carbonated  waters  or  mineral  waters 
may  be  used.  Milk  may  be  modified,  as  suggested  above,  if  necessary. 
A return  to  the  normal  diet  should  be  gradual,  the  amounts  of  protein 
food  being  limited  to  the  needs  of  the  patient,  bearing  in  mind  the  low 
limits  which  have  been  determined  by  Chittenden.  ^ 

Diet  in  Diseases  of  the  Stomach. — In  the  treatment  of  gastric  dis- 
orders the  greatest  care  must  be  taken  as  to  the  selection  of  a proper  diet, 
this  being  even  more  important  than  the  administration  of  drugs.  In 
the  selection  of  the  diet  the  food  prescribed  must  be  regulated,  not  onl}' 
in  regard  to  the  particular  disease  with  which  the  patient  is  attected, 
but  the  taste  and  peculiarities  of  the  individual  must  be  considered. 
Changes  in  the  diet  may  often  be  necessary,  and  must  be  gradually 
and  cautiously  made  in  conformity  with  the  patient’s  power  to  digest 
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fond  While  it  is  a simple  matter  to  determine  the  digestibility  of  food 
food.  i;.|  s as  the  motor  and  secretory  functions  of  the 

under  normal  cond  tions  effect  of  various  food-stuffs  upon  either 
stomach  are  normal,  ami  ^ ; becomes  more  difficult  in  the 

of  these  ‘X  ^3Terer^^^^^  of  these  functions  may  be 

various  gastric  distuibances,  a 

disturbed.  mtients  affected  with  gastric  disturbance, 

In  arrangmg  a diet-l  st  “ ^ 4 digestible  form, 

it  must  be  remembered  ^ ^„d  of  such  a character  as  to 

in  order  to  lessen  he  f „ell-known  Lcube’s  diet 

increase  the  ™ril^^^  in  the  order  of  their 

dl^tlHffiyJorms  the  bads  of  the  well-known  Leube  ulcer  cure,  and  .s 

Scf-Z'rrtLlig^^  is  very  much  reduced 

the  following  articles  of  food  are  most  easily  digestible,  bouillon,  me 

einlntinn  milk,  raw  or  soft-boiled  eggs.  _ p n • 

Pzei’ //.—Somewhat  less  digestible  than  Diet  I are  the  following 

articles  of  food;  boiled  calves’  brain,  boiled  thymus  boiled  ch^ken  a 
pigeon  The  different  forms  of  meat  are  enumerated  in  the  ordei  of  the 
digestibility.  Gruels,  and  in  the  evening  milk  mushes  made  with  tapioca 
S white  of  egg,  may  also  be  placed  in  this  list.  The  majority  of  pa- 
Zut'ln  digesfboiled  calves’  feet  in  addition  to  the  various  meat  foods 

Diet  II  is  well  borne.  Diet  III  may  be  given.  This 
consists  in  adding  cooked  or  raw  beef  to  Diet  I.  Leube  gives  the  follow- 
ing method  of  preparing  beefsteak  and  believes  that  beef  cooked  m 
way  is  very  easily  digested : The  meat  should  be  kept  for  some  time,  and 
is  then  scraped  with  a dull  spoon;  in  this  way  a pulp  is  obtained,  consist- 
ing only  of  the  delicate  parts  of  the  muscle,  and  not  containing  any 
of  the  tough,  hard,  and  sinewy  portion.  This  pulp  is  roasted  in  fres 
butter.  Raw  ham  is  also  to  be  recommended.  In  addition  to  meat  a 
small  quantity  of  mashed  potatoes  may  be  given,  soine  stale  wheat  bread, 
and  small  amounts  of  coffee  or  tea  with  milk  (cautiously). 

Diet  IV. — ^This  list  is  so  arranged  that  if  the  patient  can  digest  the 
articles  of  food  mentioned  under  this,  head  for  some  time,  he  can  then 
begin  with  his  usually  accustomed  diet;  Roast  chicken,  roast  pigeon, 
venison,  partridge,  roast-beef — medium  to  raw  (particularly  co  ), 
veal  (from  the  leg),  pickerel,  boiled  shad  (trout,  even  when  young,  is 
very  difficult  to  digest),  macaroni,  bouillon  with  rice.  Small  quantities 
of  wine  may  be  taken  one  to  two  hours  before  eating;  gravies  are  contra- 
indicated. Young  and  finely  chopped  spinach  is  allowable;  other  vege- 
tables, such  as  asparagus,  may  be  tried  cautiously,  although  Leube  con- 
siders this  a rather  risky  procedure.  After  this  fourth  diet  the  patients 
are  allowed  to  take  a more  liberal  diet,  but  the  increase  should  be 
gradual.  They  should  refrain  from  eating  vegetables,  salads,  preserves, 
and  fruits  for  some  time;  and  when  they  are  resumed,  a baked  apple  is 
the  first  of  these  articles  to  be  eaten. 

In  this  connection,  too,  the  tables  given  by  Penzoldt  are  most  valu- 
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able.  His  results  were  obtained  by  determining  the  exact  time  which 
the  stomach  required  to  empty  itself  after  partaking  of  a given  quantity 
of  a particular  food; 


One  to  two  hours: 

100-200  gm.  pure  water. 

220  gm.  carbonated  water. 

200  gm.  tea,  alone. 

200  gm.  coffee,  alone. 

200  gm.  cocoa,  alone. 

200  gm.  beer. 

200  gm.  light  wines. 

100-200  gm.  boiled  milk. 

200  gm.  meat  broth,  alone. 

100  gm.  eggs,  soft. 

Two  to  three  hours: 

200  gm.  coffee  with  cream. 

200  gm.  cocoa  with  milk. 

200  gm.  Malaga  wine. 

200  gm.  “Ofner”  wine. 

300-500  gm.  water. 

300-500  gm.  beer. 

300-500  gm.  boiled  milk. 

100  gm.  eggs,  raw  and  scrambled, 
hard-boiled  or  as  omelet. 

100  gm.  beef-sausage,  raw_. 

250  gm.  calves'  brains,  boiled. 

250  gm.  calves’  thymus,  boiled. 

72  gm.  oysters,  raw. 

200  gm.  carp,  boiled. 

200  gm.  pike,  boiled. 

200  gm.  shellfish,  boiled. 

200  gm.  cod,  boiled. 

150  gm.  caufiflower,  boiled. 

150  gm.  caufiflower,  as  salad. 

150  gm.  asparagus,  boiled. 

150  gm.  potatoes,  boiled  in  salt 
water. 

150  gm.  mashed  potatoes. 

160  gm.  stewed  cherries. 

150  gm.  raw  cherries. 

70  gm.  white  bread,  old  or  fresh, 
dry  or  with  tea. 

70  gm.  pretzels. 

70  gm.  zwieback,  fresh  or  stale, 
dry  or  with  tea. 

50  gm.  Albert  biscuits. 


Three  to  four  hours: 

2.30  gm.  young  chicken,  boiled. 

230  gm.  partridge,  boiled. 

220-260  gm.  pigeon,  boiled. 

195  gm.  pigeon,  fried. 

250  gm.  beef,  raw,  boiled,  lean. 

250  gm.  calves’  feet,  boiled. 

160  gm.  ham,  boiled. 

160  gm.  ham,  raw. 

100  gm.  veal,  warm  and  cold,  lean. 
100  gm.  beefsteak,  broiled,  cold  or 
warm. 

100  gm.  beefsteak,  raw,  scraped. 

100  gm.  tenderloin. 

200  gm.  Rhine  salmon,  boiled. 

75  gm.  caviare,  salted. 

200  gm.  sardines  in  vinegar,  kippered 
herring. 

150  gm.  blackbread. 

150  gm.  barley  bread. 

150  gm.  wheat  bread. 

100-150  gm.  Albert  biscuits. 

150  gm.  potato,  as  vegetable. 

150  gm.  rice,  boiled. 

150  gm.  kohlrabi,  boiled. 

150  gm.  carrpts,  boiled. 

150  gm.  spinach,  boiled. 

150  gm.  cucumber  salad. 

150  gm.  radishes,  raw. 

150  gm.  apples. 

Four  to  five  hours: 

210  gm.  pigeon,  broiled. 

250  gm.  fillet  of  beef,  broiled. 

250  gm.  beefsteak,  broiled. 

250  gm.  beef  tongue,  smoked. 

100  gm.  smoked  beef  in  slices. 

250  gm.  hare,  broiled. 

240  gm.  partridge,  broiled. 

250  gm.  goose,  broiled. 

280  gm.  duck,  broiled. 

200  gm.  herring,  salted. 

150  gm.  lentils,  mashed. 

200  gm.  peas  as  puree. 

150  gm.  string-beans. 


By  a careful  study  of  these  details  much  information  can  be  gained 
as  to  the  foods  which  are  suitable  in  a given  case  of  disease  in  which 
careful  dietetie  treatment  is  essentia]- 
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Penzolclt  formulated  this  series  of  diet-lists,  based  upon  the  principle 
just  described,  which,  for  the  most  part,  agree  with  Leube’s  diet-list: 


Penzoldt’s  Diet-lists 

Diet  I.  {about  Ten  Days) 


Food  or  drink. 


Largest 
quantity  to 
be  taken  at 
one  time. 


Method  of 
preparation. 


Special  require- 
ments. 


How  to  be  eaten. 


Meat  broth 250  gm. 

Cows’  milk 250  gm. 


Eggs 


1 or  2. 


Meat  solution 
(Leube-Rosen- 
thal) . 

Cakes  (Albert 

biscuits) 

Water 


30-40  gm. 


6 

i liter. 


From  beef. 

Well  boiled  or  ster- 
ilized. 

Very  soft,  just 
heated,  or  raw. 


Without  fat,  or  not 
salted. 

Entire  milk  (or 
hme-water  J;  mdk 

i). 

Fresh. 


Should  have  only  a 
slight  meat  broth 
odor. 


Slowly. 

If  desired,  with  a little 
tea. 

If  taken  raw,  should  be 
stirred  into  the  warm, 
not  boiling,  meat  broth. 

In  teaspoonful  doses, 
stirred  in  meat  broth. 


Without  sugar. 

Ordinary  water  or 
natural  carbon- 
ated water  with  a 
small  percentage 
of  CO2  (seltzer). 


Not  too  cold. 


Diet  II.  {about  Ten  Days) 


Calves’  brain .... 

100  gm. 

Boiled. 

F reed  from  all 
membranes. 

Thymus  (calf) . . 

100  gm. 

Boiled. 

Freed  from  all 
membranes. 

Pigeon  

1 

Boiled. 

Only  if  young,  with- 
out skin,  tendons, 
and  the  like. 

Chicken 

As  large  as 
a pigeon. 

Boiled. 

As  above  (no  fat- 
tened chicken). 

Raw  beef 

Raw  beef-saus- 

100  gm. 

Chopped  fine  or 
scraped,  with  a 
little  salt. 

From  the  tender- 
loin. 

age 

100  gm. 

Without  any  addi- 
tions. 

Smoked  a little. 

Tapioca 

30  gm. 

Boiled  with  milk  to 
make  gruel. 

Best  taken  in  meat  broth. 
Best  taken  in  meat  broth. 
Best  taken  in  meat  broth. 

Best  taken  in  meat  broth. 
To  be  eaten  with  cakes. 

To  be  eaten  with  cakes. 


Diet  III.  {about  Eight  Days) 


Pigeon  . . . 
Chicken  . . 
Beefsteak 


Ham 

Milk  bread. 
Zwieback, 
Frieberger 
pretzels. 
Potatoes. . . . 


Cauliflower 


1 

Broiled  with  fresh 
butter. 

Only  young  bird, 
sldn,  etc. 

1 

Broiled  with  fresh 
butter. 

Only  young  bird, 
sldn,  etc. 

100  gm. 

With  fresh  butter 
half  rare  (Eng- 
lish). 

From  the  tender- 
loin, well  beaten. 

100  gm. 

Raw,  scraped  fine. 

Smoked  a little, 
without  the  bone. 

50  gm. 

Cri.sped,  baked. 

Stale  (so  - called 

rolls,  etc.). 

50  gm. 

(a)  Mashed;  (5) 
boiled  in  salt 
water  and 
mashed. 

The  potatoes  should 
be  mealy  and 
crumble  on  crush- 
ing. 

50  gm. 

1 

As  a vegetable 
boiled  in  salt 
water. 

Use  only  the  flow- 
ers. 

Without  gravy. 
Without  gravy. 
Without  gravy. 


With  white  bread. 

To  be  carefully  masti- 
cated and  well  sali- 
vated. 


VoL.  1—26 
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Penzoldt’s  Diet-lists 

Diet  IV.  (about  Eight  to  Fourteen  Days) 


Food  or  drink. 


Venison  . . 
Partridge. 


Roast  beef 

Fillet  of  beef. . . 


Largest 
quantity  to 
be  taken  at 
one  time 


100  gin. 
1 

100  gm. 
100  gin. 


Veal. . . . 
Pike . . . . 
Shad. . . . 
Carp ... 
Trout . . 
Caviare . 


Rice 

Asparagus 

Scrambled  egg.s. 
Omelet  (souffle) 
Fruit  sauce .... 


Red  wine. 


100  gm. 

50  gm. 
50  gm. 
50  gm. 
2 
2 

50  gm. 
100  gm. 


Method  of 
preparation. 


Roasted. 


Roasted  without 
bacon. 


Medium  to  rare. 

Medium  to  rare. 

Roasted. 

Boiled  in  salt 
water  without  any 
additions. 

Raw. 

Mashed,  pushed 
through  a sieve. 

Boiled. 

With  a little  fresh 
butter  and  salt. 

With  about  20  gm. 
of  sugar. , , , 

From  fresh  boiled 
fruit  to  be  strained 
through  a sieve. 

Light,  pure  Bor 
deaux. 


Special  require- 
ments. 


From  the  back, 
should  hang  for  a 
time. 

Young  birds,  with- 
out skins,  ten- 
dons, legs,  etc., 
should  hang  for  a 
time. 

From  good,  fatted 
cattle;  beaten. 

From  good,  fatted 
cattle;  beaten. 

Back  or  leg. 

All  fish-bones 
should  be  care- 
fully removed. 

Slightly  salt,  Rus- 
sian caviare. 


How  to  be  eaten. 


Warm  or  cold. 
Warm  or  cold. 
Warm  or  cold. 


Soft,  without  any 
of  the  hard  parts. 


Must  have  risen 
well. 

Free  from  all  ker- 
nels and  peel. 

Or  some  corre- 
sponding kind  of 
red  wine. 


In  the  fish  gravy. 


With  a little  melted  but- 
ter. 

To  be  eaten  at  once. 


Slightly  warm. 


In  the  selection  of  a diet  suitable  for  patients  suffering  frorn  gastric 
disturbances  it  is  important  that  the  food  be  rapidly 
gastric  iuice,  that  it  be  passed  into  the  intestine  and  quickly  absorbed. 
Ind  that  it  does  not  ferment  abnormally.  There  should  be  no  d'scom- 
fort  during  digestion.  The  digestibility  of  any  particular  food  depend^i 
too  largely  upon  the  individual  taste,  for,  no  matter  how  digestible  a food 
r^av  If  it  cannot  be  properly  utilised  if  it  is  distastefu  to  the  individual 
n,  therefore,  impo^rta^t  t^  conform  the  diet  -cording  to  tlm  sp^cia 
manifestations,  whether  of  the  motor  or  secretory  fuuc  °ns.  J^e  «ec 
of  the  food  upon  the  motor  function  depends  largely  upon  the  physica 
structare  and  diemical  composition;  the  more  divided  ^ 

less  it  stimulates  the  secretion  of  hydrochloric  acid  a^ 
the  motor  function.  Those  foods  which  have  little  eftect  in  stimuiani  g 
he  TsSc  i2es,  are,  as  Bickel  has  recently  shown  water  cocoa  egg- 
llburen  fals,  sta’rch,  and  vegetables  in  purfe  fo™,  f ° hoiWd  meat 
fish  wheii  finely  minced.  The  gastric  juice  is  f (cd  hy  eoftee^alco 
holic  drinks,  beef-extracts,  condiments  of  f'' ^‘"da.a''  ‘ 
lio-htlv  boiled  cooked  red  meats,  and  vegetables  not  tn  y 

Snelv  dfoM.  In  general,  it  may  be  said  that  in  acute  conditions 
the  food  should  be  of  such  a nature  that  the  stomach  be  spaied  as  muc 
work  as  ptsMe.  and  that,  while  it  is  important  all  chronic  drsturban^^^^ 
to  spare  the  stomach,  it  is  most  important  to  supply,  m an  easily  digestib 
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form  a sufficient  quantity  of  nourishment  to  maintain  the  body  weight. 
Inasmuch  as  at  rest  an  individual  requires  35  calories  per  kilo  of  weight, 
while  in  performing  light  work  he  requires  40  calories;  in  determining 
the  exact  amount  of  nourishment  required  it  is  only  necessary  to  know  the 
weit^iit  of  the  individual.  In  so  far  as  the  proteins  can  be  replaced  to  a 
certain  amount  by  the  carbohydrates  and  fats,  an  interchange  of  any  of 
these  three  food-stufts  may  be  made  according  to  the  patient’s  condition. 

Konif’s  tables  giving  the  composition  of  various  food-stuffs  and  the 
number  of  calories  they  produce  are  important  in  this  connection.  Keep- 
ing a record  of  the  weight  of  the  patient  gives  a clear  idea,  too,  as  to 
whether  the  amount  of  nourishment  consumed  is  sufficient.  It  has  been 
a method,  practised  many  years  by  the  authors,  to  weigh  every  patient 
suffering  with  stomach  disorder  as  soon  as  treatment  is  instituted,  and 
to  repeat  this  from  time  to  time,  to  determine  whether  the  patient  is 
gaining  or  losing  flesh. 


Composition  of  the  Most  Common  Food  Substances 
I.  Dairy  Products 


Protein. 

Fat. 

Carbohydrates. 

Calories. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  100. 

Cows’  milk 

4.00-4.30 

3.00-3.80 

3.70 

64.00 

Cream 

3.61 

26.75 

3.52 

276.01 

Butter 

0.50 

90.00 

0.50 

837.00 

Whey 

0.50 

0.30 

3.60 

Buttermilk 

3.00 

1.30 

3.00 

3.67 

0.70 

lactic  acid 

i 

Kumiss  (of  cows’  milk) . . . . | 

3.35 

2.07  < 

1.90 

alcohol 

!>  32.99 

0.80 

1 

carbonic  acid 

J 

Cheese  (cream) 

25.00 

30.00 

3.00 

394.00 

Cheese 

33.00 

9.00 

5.00 

240.00 

Egg 

12.50 

12.00 

0.50 

165.00 

II.  Meat  and  Game 


Beef  (fat) 

17.19 

26.38 

315.81 

Beef  (lean) 

20.78 

1.50 

99.15 

Veal  (fat) 

18.88 

7.41 

0.07 

146.61 

Veal  (lean) 

19.84 

0.82 

.... 

86.97 

Mutton  (very  fat) 

14.80 

36.39 

0.05 

399.31 

Mutton  (leaner) 

17.11 

5.77 

120.81 

Pork  (fat) 

14.54 

37.34 

406.88 

Pork  (lean) 

20.25 

6.81 

146.36 

Ham  (Westphahan) 

23.97 

36.48 

1.50 

453.69 

Sweet-bread 

22.00 

0.40 

.... 

93.92 

Pulverized  meat 

64.50 

5.24 

2.28 

322.53 

Poultry 

22.00 

1.00 

100.00 

Spring  chicken 

18.49 

9.34 

1.20 

167.59 

Duck  (wild) 

22.65 

3.11 

2.33 

131.36 

Squab 

22.14 

1.00 

0.76 

100.07 

Game 

23.00 

1.00 

.... 

103.60 

Hare 

23.34 

1.13 

0.19 

107.08 

Venison 

19.77 

1.92 

1.42 

105.44 
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Composition  of  thk  Most  Common  1'  ood  Substances 

III.  Fish 


Protein. 

Fat.  1 C 

Jarboliydrates.  j 

Calories. 

Pike 

Carp 

Shellfish 1 

Salmon j 

Sardellen 

Oysters 

Per  cenl- 

18.50 
20.61 
17.09 

15.01  1 

22.30 
4.95 

19.50 

Per  cent. 
0.50  1 

1.09 
9.34  1 

6.42 
2.21 
0.37 
17.00 

Per  cent. 

0.75 

2.85 

0.45 

0.50 

Per  cent. 

%Z.bl 

94.64 

156.93 

132.93 
113.83 

24.00 

28.04  1 

16.26 

7.82 

IV.  Cereals  and  ^ 
Sorrr,  1 0.50  1 

^ egetables 
Trace  1 

86.50 

356.70 



8.50 

1.25 

73.00 

• / o 

342.50 

10.00 

2.00 

69.00 

6.00 

0.75 

52.00 

240  .UU 
216.00 

4.50 

1.00 

46.00 

T?oU  

6.82 

0.77 

43.72 

2io.o/ 

9.50 

1.00 

75.00 

OK  nn 

2.00-5.00 

0.40 

4.00 

ou.uu 

OO  QK 

1.04 

0.21 

6.74 

oO.OtJ 

oi  nr\ 

2.00 

0.30 

2.50 

o/io  in 

5.50 

1.50 

76.00 

52.00 

o4o.iVJ 
oi  1 7^ 

19.50 

2.00 

1 OI n 

19.50 

2.00 

64.  UO 
20.00 
66.77 
75.19 
4.44 
0.95 

! Q8  nn 

1.50 

5.26 

: ooQ  on 

12.50 

ooQ  nn 

8.31 

0.81 

1 38.00 

1 

3.49 

0.58 

1.02 

1 0.09 

1 

Milk  soup,  with  wheat  flour . . 

V.  Soups  and  Beverages 

5.00  1 3.25 

0.40  i 0.60 

15.00 

112.00 

6.00-7.00 

0.50 

iViyitU-J  UJ.UC  

0.50 

0.50 

Leube's  meat  solution ^ 

9.00-11.00 
protein 
+ 1.79-6.50 
peptone 
8.00-10.00 

j 

i 

'i.ob 

55.00 

11.00 
28.60 

258.30 

60.96 

182.61 

1.50 

8.80 

3.60 



3.12 

5.18 

12.38 

i 5.25 

1 6.00 

n QH 

0.50 

0.70 

U.oU 

0.30 

6.00 

VI.  Fruits 


Free  acid. 

Protein. 

Fat. 

Carbohy- 

drates. 

Per  cent. 
0.82 

Per  cent. 
0.36 
0.36 

Per  cent. 

Per  cent. 
7.22 
3.54 

0.20 

4.68 

1.50 

0.40 

7.17 

0.92 

0.65 

0.59 

1.96 

0.79 

0 4/i 

1.01 

1 0.93 

0.54 

5.48 

1 *^7 

38.34 



1 .... 

3.40 

OiltJSuli-tluo . ..••••• 

1 

1.20 
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We  are  in  the  habit  of  considering  tlie  character  oi  tlie  diet  from  the 
standpoint  of  gastric  secretion,  wliether  we  liave,  on  the  one  hand,  the 
condition  of  hyperchlorhydria  and  liypersecretion  or,  on  the  other  hand, 
hvpochlorhydria  or  anacidity.  In  hyperchlorhydria  an  abundant  pro- 
tein diet  is  indicated,  the  excess  of  hydrochloric  acid  being  neutralized 
by  this  class  of  food.  This  is  not  always  the  case,  however,  for,  while 
proteins  are  usually  best  adapted,  we  have  observed  that  patients  suffer- 
ino-  with  hyperchlorhydria  at  times  do  better  on  bread  and  amylaceous 
food.  The  usual  proteins  of  greatest  value  to  patients  suffering  with 
hyperchlorhydria  are  the  red  meats  and  eggs,  while  the  carbohydrates 
must  be  administered  in  the  most  easily  digestible  form.  In  cases  of 
hvpochlorhydria  the  proteins  are,  as  a rule,  more  difficult  to  digest, 
while  the  carbohydrates  are  more  easily  digested.  In  these  cases  we  are 
accustomed  to  give  the  meat  only  in  a very  tender  form,  as  scraped  beef, 
boiled  sweet-breads,  brains,  etc.,  while  the  vegetables  may  be  eaten  in 
quite  large  quantities.  In  both  hyper-  and  hypochlorhydria  a certain 
amount  of  fat  must  be  eaten  in  the  form  of  good  butter.  This  form 
of  food  is  especially  useful  in  the  hyperacidity  cases,  as  it  has  a marked 
tendency  to  diminish  the  amount  of  hydrochloric  acid  secreted.  The 
diet,  wherever  there  are  motor  disturbances,  depends  largely  whether 
there  is  an  excess  or  diminution  of  the  gastric  secretion.  If  there  is  an 
excess  in  acid  an  increase  in  protein  food  is  advisable.  If  there  is  a dim- 
inution of  the  secretion,  the  protein  must  be  given  in  the  most  digestible 
form,  while  the  carbohydrates  and  lighter  vegetables  may  be  given^  in 
larger  proportions.  We  agree  with  most  writers  that  the  ingestion 
of  fluids  in  all  motor  disturbances  of  the  stomach  should  be  reduced  as 
far  as  possible.  They  should  be  taken  in  frequent  but  small  quantities, 
and  principally  between  meals. 

^^^lile  under  normal  conditions,  the  appetite  is  usually  a fair  indica- 
tion of  the  number  of  heat  calories  required,  this  cannot  be  said  to  be 
true  whenever  gastric  disorder  exists.  Insufficient  nourishment  is  often 
taken,  inasmuch  as  the  appetite  is  usually  impaired.  The  fact  that  a 
patient  at  rest  requires  but  one-sixth  of  the  number  of  calories  of  that 
which  is  necessary  when  at  hard  work  should  always  be  borne  in  mind 
as  a matter  of  advantage  to  the  patient. 

It  has  been  our  custom  for  many  years  in  patients  suffering  with  gas- 
tric disorders,  which  have  been  protracted  and  accompanied  by  great 
loss  of  flesh,  and  in  which  the  patient  is  taking  insufficient  nourishment, 
to  place  such  patient  in  bed  for  a certain  period  of  time.  The  splendid 
results  of  this  form  of  treatment  is  often  remarkable. 

Liquid  Foods. — Whenever  it  is  necessary  to  give  liquid  foods  in  large 
quantities,  as  is  often  the  case  when  one  wishes  to  spare  the  stomach  as 
much  as  possible,  milk  is  the  food  which  is  to  be  most  highly  recom- 
mended. When  taken  alone,  it  must  be  given  in  rather  large  quantities, 
in  order  to  supply  sufficient  nourishment.  It  can  be  diluted  with  Vichy, 
barley  water,  or  lime-water,  so  as  to  render  it  more  digestible;  or  it  may 
be  flavored  with  cocoa,  tea,  coffee,  or  vanilla,  to  make  it  more  palatable. 
When  milk  is  not  well  borne,  kumiss,  kefir,  or  buttermilk  may  be  used 


406 


NUTRITrON  AND  FOOD 


ils  a substitute.  Other  li(]ulcl  foods  reconiineuded  are  ehiekeu,  mutton, 
or  beef  broths,  beef-tea  or  beef  juice,  and  of  these,  beef  juice  is  by  iar 
the  most  nutritious. 

(hUdinous  Forms  of  Foods. — (3f  these,  gelatin,  ealves’-foot  jelly, 
and  chicken  jelly  are  (luite  easily  digested. 

Meats. — Beef  or  other  meats  can  be  made  more  digestible  by  scrap- 
ing, grinding,  and  chopping. 

Eggs. — Raw  and  soft-boiled  eggs  are  most  digestible,  though  poached 
and  scrambled  eggs  are  sometimes  very  acceptable. 

Fish.— Those  with  but  little  fat  are  to  be  most  recommended. 
Halibut,  carp,  trout,  and  shell-fish  belong  to  this  class. 

Vegetables. — Inasmuch  as  the  salivary  and  intestinal  secretions  play 
an  important  part  in  the  digestion  of  these  substances,  they  must  be 
thoroughly  masticated.  In  patients  suffering  with  gastric  disturbances, 
on  account  of  the  danger  of  fermentation,  they  must  be  given  with  great 
caution.  It  is  best  in  most  instances  to  have  them  mashed  and  strained. 
Inasmuch  as  leguminous  foods  are  apt  to  cause  considerable  fermentation, 
they  too,  must  be  prescribed  with  great  caution.  Potatoes  are  b<^t 
eaten  mashed  or  baked.  Cabbage  should  be  entirely  omitted  from  the 
dietarv  of  patients  suffering  from  gastric  disturbances.  ^ Amjdaceous 
food  can  be  best  given  as  toast,  tapioca,  oatmeal,  etc.  Fruits,  while  they 
give  relish  for  other  food  and  increase  the  intestinal  movement,  have  but 

little  nutritive  value.  . , p e t 4. 

— When  this  form  of  food  is  taken  in  the  form  of  fat  meat, 

greasy  gravies,’ etc.,  it  causes  indigestion,  and  should  be  omiffed  from 
die  dietary  of  patients  suffering  with  stomach  disorders.  In  the  proper 
form,  however,  fat  is  to  be  recommended,  as  it  increases  the  weight  of 
the  patient,  and  also  has  a tendency  to  decrease  the  acidity  of  the  stoin- 
ach  Fat  can  be  utilized  in  the  form  of  good  butter  spread  on  bread. 
Chocolate  contains  a good  percentage  of  fat  and  on  J 

be  recommended.  Mehring’s  vigor  chocolate  is  a useful 
Olive  oil  is  an  excellent  form  of  fatty  food  in  a certain  form  of  gastric 
disorders  especially  those  associated  with  a hyperchlorhydna. 

Special  rLtors  ‘Llatipg  to  the  Diet  of  Patients  Suffering  with  Gastiic 
Disorders.-It  is  a well-known  fact  that  the  intestine  will  ™arjslv 
perform  the  work  of  the  stomach  when  the  secretory  function  of  the 
fatter  is  lost,  so  that  a patient  with  this  form  of  disturbance  m^  ma'" 
his  weisht.  When  it  is  necessary  to  spare  the  stomach,  as  m t 
nstanefs  where  food  is  vomited  or  is  not  digested,  nutriment  mat  be 
administered  through  channels  other  than  the  stomach,  as  by  means  of 
fecml  feeding,  or  by'  giving  concentrated  food 

nutrose,Mosquera  beef  meal,  or  plasmon  flour.  , divide  it  but 

food  be  thoroughly  masticated,  not  only  to  thorougi}  > 

ako  of  “couiu  'of  the  important  effect  of  salivary  secmt.on  and 
diireston  upon  the  gastric  functions.  The  temperature  of  tlie  food  is 
a frfrpr  marv  importance,  and  it  should  be  taken  at  a temperature  of 
98 “to  loo”^  As  a rule,  the  meals  should  be  moderate  in  sise  and 
faken  at  regilar  intervals.  The  question  of  rest  or  exercise  ,s  a matter 
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.1  II-  fn  tliose  suffering  with  gastric  disturbances, 

of  considerable  fo  Zi,  g oonclusions^re  drawn:  (1)  In 

From  “ jZZowers^it  makes  little  difference  whether 

persons  with  normal  d g P ^ , t 

the  individual  rests,  exeieis  ’ slightly  impaired.  (2)  In 

exercise  or  sleep  the  ga  ^nd  subacidity  it  is  best  to  order 

patients  suffering  digestion  is  impaired 

rest  after  meals,  a er  suffering  with  motor  disturbances  of  the 

m these  ^"oderate  exercise  after  meals,  for  rest, 

stomach  it  is  be  p ^ digestion  under  these  conditions. 

have  the  rest  cuve^  milk  Mitchdl!  is  a most  important 

form  o7teZmen  in  gaZrdlsturbances.  We  are  constanUy  employ- 
[°Z  i"  “ous  Zms  of  gastric  neurasthenia 

anorexia  and  emaciation,  with  very  excellent  ‘'““'y  „ 

useful  form  of  treatment  in  cases  of  ulcer,  gastritis,  aton^y,  and  gastrop 

tosis.  The  method  of  carrying  out  the  rest  cure 

gastric  conditions  has  already  been  described  under  the  head  of  the 

cure  consists  in  the  administration  of  large  quan- 
titii'ofZlk  taken  either  alone  or  together  with  other  W.  Wrtam 
disorders  of  the  stomach  milk  may  be  given  alone,  which  allows  the 
stomach  to  regain  its  normal  functions.  It  is  especially  useful  in  the 
treatment  of  uLr  of  the  stomach  and  in  some  forms  of  chrome  gastritis. 
We  use  it  largely  in  the  treatment  of  the  secondary  forms  of  gastritis, 
especially  those  dependent  upon  tuberculosis  and  anemia.  I^n  certain 
forms  of  gastric  neurasthenia  the  milk  cure  produces  excellent  results, 
while  in  others  milk  quickly  disturbs  the  digestion  and  cannot  be  em- 
ployed. In  those  instances  in  which  there  is  a decrease  or  absence  of 
Lid  in  the  stomach,  milk  is  usually  not  well  borne.  The  milk  cure 
should  not  be  employed  in  severe  forms  of  atony  and  dilatation,  or  in 
intestinal  conditions  associated  with  extreme  flatulence,  or  in  chronic 
diarrhoea.  When  milk  is  taken  in  large  quantities,  in  addition  to  other 
food,  it  is  much  less  apt  to  disagree.  One  of  the  disagreeable  features 
of  milk  is  the  obstinate  constipation  which  it  is  liable  to  produce. 
Milk  is  often  rendered  more  digestible  by  the  addition  of  lime-water, 
barley  water,  milk  of  magnesia,  or  small  quantities  of  coftee,  tea,  or 
cocoa  may  be  added  to  it.  When  milk  disagrees,  kefir,  kumiss,  or 

buttermilk  may  be  substituted  for  it.  . • • . j • 

Forced  Feeding  or  Gavage. — ^This  method  consists  in  introducing 
milk,  eggs,  and  beef  juice  into  the  stomach  through  the  stomach-tube. 
We  have  frequently  employed  it  in  aggravated  cases  of  nervous  anorexia, 

where  there  seems  to  be  danger  of  starvation. 

Gra'pe  Cure— In  this  form  of  treatment  grapp  are  exclusively  given 
as  food.  They  are  useful  in  plethoric  patients  in  whom  it  is  necessary 
to  diminish  the  weight,  in  certain  forms  of  nervous  dyspepsia,  and  in 
chlorotic  girls  suffering  with  dyspepsia. 
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Acute  Gastritis. — In  the  trealnieiit  of  this  conclition  diet  plays  a 
most  important  part.  It  is  impoi'tant  in  all  cases  to  secure  an  absolute 
rest  for  the  stomach,  as  well  as  a total  abstinence  Irom  food,  for  at  least 
twenty-four  hours.  This  is  not  always  an  easy  procedure,  for  most 
patients,  believing  that  food  is  necessary  for  them,  are  unwilling  to 
abstain  from  nourishment  for  a sufficient  length  of  time.  Nausea  and 
vomiting,  which  are  always  present  in  this  disorder,  are  so  aggravated 
by  the  taking  of  food  that  the  ])aticnt  himself  will  soon  be  convinced  of 
the  need  of  abstaining  from  food.  For  the  thirst,  whicli  is  intense  in  this 
condition,  the  patient  may  be  allowed  to  rinse  his  niouth  with  water 
frequently,  or  even  partake  of  very  small  quantities  of  Vichy  or  Apolli- 
naris.  It  is  our  expexience  that,  according  to  this  plan  of  treatment,  the 
patient  usually  recovers  in  three  or  four  days.  After  the  first  twenty-four 
or  forty-eight  hours  we  begin  to  give  .small  quantities  of  milk,  diluted 
with  lime-water  or  Vichy,  plain  egg-albumen,  and  clear  broths.  T_he.se 
are  gradually  increased  in  quantity,  and  during  the  following  days 
scraped  beef,  sweetbreads,  chicken,  and  toast  may  be  added.  v\e 
have  been  accustomed  to  prescribe  the  following  diet^  about  the  third 
or  fourth  day  after  an  attack  of  acute  gastritis: 

Calories. 

7 A.  M.;  150  gm.  milk  with  lime-water 

9 A.  M.;  100  gm.  egg-albumen  flavored  with  orange-  or  lemon-juice oa 

11  A.  M.:  150  gm.  broth  with  egg 

1 p.  M.:  150  gm.  milk  with  hme-water. 

3 p M • 5 gm.  Aimour’s  soluble  beef  in  water 

5p!m.:  100  gm.  egg-albumen  flavored  with  orange- or  lemon-juice 

7 p.  M.:  150  gm.  milk  with  lime-water 

After  the  fourth  day  the  diet  is  increased  as  follows : 

7 A.  M.:  150  gm.  milk  (101)  with  70  gm.  toast  (182) 283 

9 A.  M.:  2 very  soft-boiled  eggs gg 

11  A.  M.:  200  gm.  bouillon  with  1 egg 

1 p.  M.:  100  gm.  rice  cooked  in  milk ^g2 

3 p.  M.:  100  gm.  egg-albmnen  (53)  with  50  gm.  crackers  (18/) 

5pm-  150  gm.  milk  with  70  gm.  toast — 53 

7 p!  m.:  100  gm.  egg-albumen  flavored  with  orange-  or  lemon-juice 

Chronic  Gastritis.— The  dietetic  treatment  is  of  greater  importance 
than  the  use  of  drugs.  The  most  easily  digestible  foods  are 
uA  as  broAs  and  fheir  food  value  may  be  increased  by  the  add.bon 
of  beet  extract,  rice,  barley,  eggs,  somatose,  or  plasmon  The  dmt  ,s 
to  be  varied,  as  a rule,  according  to  the  form  of  gastritis, 
the  entire  gastric  secretion  has  disappeared,  the  proteins  are  dige 
“eat  clifficulty.  and  these  foods  mt.t  therefore  he  pven  m a most 
digestible  form.  Such  foods  as  scraped  beet,  *‘0™^ 
sweetbreads  broiled  squabs,  and  steak  are  especially  nsetul.  '.eSetaoie 
arbes"  when  Ished  and  strained.  In  most  cases  milk  is  well 

. This  and  the  other  diet-Usts  aw  from  Diet  in  Health  and  Disease  by  Fneden- 
wald  and  Ruhrah. 
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borne  and  is  a very  useful  food,  and  it  may  be  modified  as  suggested 
•vbove  When  the  gastric  juice  still  contains  acid,  meats  foim  a very 
important  part  of  the  dietary,  and  any  of  the  more  easily  digested  meats 
may  be  utilized,  b'ish  and  eggs  may  be  added  to  the  dietaiy,  and  such 
ve/etables  as  spinach,  baked  or  mashed  potatoes,  and  carrots,  and  p^s, 
when  mashed  and  strained,  are  to  l)e  recommended.  Cereals,  wlien 
well  cooked,  are  also  usefni  foods  in  this  condition,  hi  order  to  supply 
the  necessary  amount  of  fat,  butter,  cocoa-butter  and  Vigor  chocolate  are 
useful.  We  find  it  best,  as  a ride,  to  order  small  meal.s  at  regular  short 
intervals  Mineral  waters  play  a certain  role  in  the  treatment  of  chronic 
gastritis,  and  of  these  the  saline  waters  and  alkaline  saline  waters  are 
especially  useful.  Kissingen,  Homburg,  Carlsbad,  Maiienbad,  and 
Saratoga  (Congress  and  Hathorn)  are  among  the  important  waters  which 
we  have  found  of  considerable  benefit  in  the  treatment  of  this  disease. 
In  chronic  gastritis  water  should  be  taken  in  small  quantities  between 
meals,  alcoholic  stimulants  or  any  strong  stimulants  should  be  forbidden, 
and  strong  coffee  or  tea,  as  well  as  condiments,  as  a rule,  should  be 
omitted  from  the  dietary.  We  have  found  the  following  diet-hst  of  great 
value  in  the  treatment  of  cases  of  chronic  gastritis: 

8 A.  M.:  200  gm.  milk  flavored  with  tea , • ■ : • ■ l«n 

60  gm.  stale  bread  (154)  with  40  gm.  butter  (326) 480 

10  A.  M.:  100  gm.  scraped  Hef  (119)  with  60  gm.  stale  bread  or  toast  (154)  . 273 

(or  chicken  sandwich  (260)  or  50  gm.  sherry  (60)  with  egg  (80)) 

12  A.  M.:  Bouillon  with  egg 

100  gm.  chicken 

or  100  gm.  lamb  chops  (230) 
or  100  gm.  broiled  steak  (209) 

100  gm.  spinach 

100  gm.  mashed  potatoes 

100  gm.  stewed  apples "" 

60  gm.  toast 

4 p.m.:  120  gm.  milk  with  tea 

7 p.  M.;  60  gm.  stale  bread  (154)  with  40  gm.  butter  (326) 480 

200  gm.  milk 

2456 


Dilatation  of  the  Stomach. — Fluids  are  not  well  borne  in  this  condi- 
tion, and  are,  therefore,  to  be  given  only  in  small  quantities  not  over 
1 to  2 quarts  a day.  Of  these  we  utilize  milk,  cream,  buttermilk,  tea, 
coffee,  and  broth  in  small  quantities.  The  intense  thirst  which  is  often 
present  in  this  disorder  may  be  overcome  by  allowing  the  patient  to  suck 
bits  of  ice,  or  by  giving  rectal  injections  of  water  or  normal  salt  solution. 
In  order  to  increase  the  general  nutrition,  nutrient  enemata  must  at 
times  be  administered.  In  order  to  increase  the  nutritive  value  of  the 
milk,  rice,  tapioca,  or  eggs  may  be  added.  Concentrated  beef  juice  or 
meat  extracts  may  also  be  used,  as  well  as  broths  thickened  with  rice, 
barley  flour,  tapioca,  or  eggs.  The  only  meats  to  be  allowed  are  those 
which  are  the  most  digestible,  such  as  sweetbreads,  stewed  or  baked 
chicken,  calves’  brains,  and  scraped  beef.  Vegetables  must  be  given  only 
in  the  puree  form,  and  carrots,  potatoes,  peas,  and  spinach  are  the  best. 
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Bread  must  be  taken  stale  or  toasted,  or  in  the  form  of  zwieback.  Stewed 
fruits,  such  as  baked  or  stewetl  apples,  stewed  prunes,  may  be  allowed. 
Butter  is  given,  but  only  in  small  (juantities.  Alcohol  is  to  be  taken 
cautiously  and  only  in  the  form  of  light  wines.  Spices  and  condiments 
should  be  avoided.  It  is  important  to  pre, scribe  small  concentrated 
meals,  and  large  quantities  of  fluids  should  never  be  taken.  We  have 
used  the  following  diet  in  many  cases  of  dilatation  of  the  stomach: 


8 A.  M.:  100  gm.  milk  with  tea 

50  gm.  stale  wheat  bread 

10  gm.  butter 

1 egg • • • 

10  A.  M.:  100  gm.  raw  scraped  beet 

50  gm.  toast 

10  gm.  butter 

50  c.c.  sherry  wine 

12  M.:  150  gm.  broiled  steak 

or  150  gm.  lamb  chops  or  chicken 

100  gm.  baked  potatoes 

100  gm.  spinach 

or  100  gm.  asparagus  (185) 

or  100  gm.  peas,  mashed  and  strained  (318) 

or  100  gm.  carrots,  mashed  and  strained  (41) 

4 p.  M.:  100  gm.  cream 

50  gm.  stale  bread 

10  gm.  butter 

7 p.  M.:  100  gm.  boiled  rock  fish 

50  gm.  stale  wheat  bread 

70  gm.  butter 


Calories. 

. . . 67 

. ..  130 
. . . 80 
. . . 80 
. ..  118 
. . . 130 
. . . 80 
. . . GO 
. . . 315 

. . . 127 
...  166 


214 

130 

80 

80 

130 

80 

2067 


Atony  of  the  Stomach.— In  patients  suffering  with  atony  of  the  stomach, 
great  care  must  be  exercised  to  prescribe  food  in  small  quantities  at 
frequent  intervals.  The  quantity  of  fluids  should  be  limited  to  a quart 
and  a half  per  day,  and  should  be  given  always  in  small  quantities.  It 
the  thirst  continues  to  be  excessive,  rectal  injections  of  salt  solution  may 
be  administered.  We  do  not  advise  the  use  of  large  quantities  ot  milk, 
as  is  often  prescribed  in  this  disorder,  as  when  the  patient  is  up  and  about 
the  weight  of  excessive  quantities  of  fluids  overdistends  the  stomac  . 
When,  however,  the  patient  is  in  bed,  as  during  a rest  cure,  mi  k is  borne 
better  even  in  large  quantities.  Whenever  there  is  a hyperchlorhydria 
associated  with  atony,  the  meats,  vegetables,  and  cereals  advised  m dila- 
tation may  be  given.^  Butter  will  be  found  useful.  As  a rule,  alcoholic 
stimulants  should  be  prohibited,  though  in  a small  proportion  of  cases 
light  wine  may  be  permitted  to  be  taken  as  a stomachic.  In  cases  ot 
atony  of  the  stomach  with  hypochlorhydria,  the  light  meats,  such  as 
chicken,  sweetbreads,  scraped  beef,  or  the  white  meat  of  fish,  are  to  be 
recommended.  Vegetables  are  to  be  prescribed,  on  the  other  hand  in 
large  quantities.  For  the  chronic  constipation,  which  is  asso- 

ciated with  this  disease,  diet  plays  an  important  ro  e,  and  such  foods  are 
to  be  recommended  which  increase  the  intestinal  peristalsis.  Among 
these  foods  are  certain  vegetables,  as  carrots,  tomatoes,  heans,  pea  , 
turnips,  as  well  as  stewed  and  raw  fruits,  cider,  honey,  and  Graham  a 
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rve  bread.  We  have  used  the  following  diet-list  in 
atony  of  the  stomach  with  a great  deal  of  success: 

7 A M.:  40  gm.  orange-juicc 

the  treatment  of 

Calories. 

88 

■. 135 

1 soft-boiled  egg 

40  gm.  butter....  ' 

10  A.  M.:  100  gm.  raw  scraped  beef  

CO  gm.  stale  wheat  

12  M.:  100  gm.  broiled  steak  . 

or  100  gm.  lamb  chops  (2dU) 
or  100  gm.  stewed  chicken  (.lUo; 

37 

200  gm.  asparagus 

or  100  gm.  peas  (318) 
or  100  gm.  spinach  (.IbO; 

127 

100  gm.  mashed  potatoes 

100  gm.  apple-sauce 

50  gm.  bread  (stale) 

3 p.m.:  200  gm.  milk.. ;...._ 

60  gm.  wheat  bread 

7pm.:  100  gm.  boiled  rock  

2850 

Ulcer  of  the  Stomach. — The  onset  of  ulcer  of  the  stomach  may  be 
prevented  if  careful  attention  be  directed  to  the  very  first  symptoms. 
As  soon  as  these  are  manifest,  the  patient  must  be  placed  upon  a milk 
diet  which  should  not  be  given  either  too  hot  or  too  cold.  The  anemia, 
as  well  as  the  hyperchlorhydria,  which  bear  so  important  an  etiologm 
relation  to  this  disease,  must  be  coinbated  by  the  usual  remedie.s.  1 
is  generally  admitted  by  most  authorities  that  the  rest  treatinent  should 
always  be  instituted  in  all  cases  of  ulcer  of  the  stomach,  in  order  to  place 
the  patient  in  conditions  most  favorable  for  rapid  healing.  The  patient 
should  be  put  to  bed,  and  kept  at  complete  rest  for  a variab  e period  ot 
time,  depending  upon  the  severity  of  the  symptoms— ordinarily  from  two 
to  five  weeks.  During  this  period  the  diet  is  limited  to  liquids.  Ihe 
rest  in  bed,  as  well  as  the  rigid  diet,  not  only  assists  in  the  healing  of 
the  ulcer,  but  also  in  a measure  guards. against  the  onset  of  such  accidents 
as  perforation  and  hemorrhage.  The  additional  advantage  of  the  rest 
lies  in  the  fact  that  a patient  when  in  bed  requires  but  a sixth  the  number 
of  calories  that  he  requires  when  about,  and,  therefore,  much  less  nourish- 
ment is  needed  under  these  conditions,  thus  entailing  less  labor  upon  the 
diseased  stomach.  The  stomach  should  be  spared  all  possible  irritatmn, 
and  the  food  should  be  taken  neither  too  hot  nor  too  cold  (98°  to  100°  F.). 
The  excess  of  acid  in  the  stomach  should,  as  far  as  possible,  be  lessened, 
and  all  irritation  from  drugs  should  be  avoided.  Milk  can  ordinarily 
be  given  without  being  peptonized,  but  it  should  usually  be  diluted  with 
lime-water.  In  the  beginning,  small  quantities  may  be  given  at  two- 
hour  intervals,  1 to  2 quarts  being  consumed  in  twenty-four  hours. 

After  the  first  week,  when  the  nausea  and  pain  have  subsided,  some 
well-cooked  wheat  preparation,  strained  barley,  oatmeal,  somatose,  or 
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plasmon  may  he  added  to  the  milk  to  increase  its  nutritive  value,  or 
clear  broth,  with  an  egg  thoroughly  beaten  uj),  may  be  added  to  the  diet. 
If  the  patient  has  improved,  and  is  free  from  nausea  or  vomiting,  a soft 
diet,  such  as  rice  cooked  in  milk,  milk-toast,  or  soft-boiled  eggs,  may  be 
allowed  at  the  beginning  of  the  third  week.  At  the  beginning  of  the 
fourth  week  solid  food  in  easily  digestible  form,  such  as  raw  scraped  beef, 
stewed  chicken,  broiled  sweetbreads,  calves’  brains,  baked  potatoes,  may 
be  allowed,  and  gradually  the  vegetables,  such  as  spinach,  carrots,  peas, 
and  turnips  in  the  purde  form.  Later,  broiled  steak,  chops,  or  roast 
beef,  if  well  cooked,  can  be  given  more  liberally,  but  raw  fruits,  salads, 
pastry,  and  the  heavy  vegetables  should  be  avoided  for  a long  period  of 
time.  The  patient  should  remain  in  bed  from  two  to  four  weeks,  accord- 
ing to  the  severity  of  the  symptoms.  Ordinarily,  at  the  beginning  of  the 
third  week  he  may  be  allowed  to  recline  on  a couch,  and  toward  the  end 
of  this  week  to  sit  up  for  a short  time,  and,  finally,  for  a longer  time  each 
day.  In  the  fourth  week  the  patient  is  usually  permitted  to  walk  about. 
Hot  poultices  are  applied  to  the  abdomen  for  several  weeks  during  the 
early  part  of  the  treatment,  and  200  to  300  c.c.  of  hot  Carlsbad  water  are 
taken  morning  and  evening. 

The  Leube  and  Penzoldt  diets,  already  given,  may  be  followed  in 
the  treatment  of  ulcer  of  the  stomach,  the  first  dietary  for  ten  days, 
the  second  for  the  succeeding  ten  days,  and  the  third  for  eight  days. 
The  severity  of  the  case  must,  of  course,  determine  the  length  of  time 
during  which  each  dietary  must  be  continued.  In  all  cases  of  ulcer  of 
the  stomach  of  a severe  type,  accompanied  by  excessive  nausea,  vomiting, 
and  pain,  or  accompanied  by  vomiting  of  blood,  all  nourishment  by 
mouth  should  be  withheld  for  a period  varying  from  five  to  ten  days,  the 
patient  being  fed  by  means  of  nutrient  enemata  given  from  three  to 
five  times  daily.  During  this  period  the  thirst  may  be  partly  allayed  by 
allowing  bits  of  crushed  ice,  or  permitting  the  patient  to  rinse  his  mouth 
with  water.  AIcCall  Anderson  and  Donkin  first  called  attention  to 
this  plan  in  the  treatment  of  ulcer  of  the  stomach.  Whenever  it  is 
possible  it  is  best  to  begin  treatment  in  all  cases  of  ulcer,  according  to 
this  method,  for  four  or  five  days,  then  gradually  allowing  small  quanti- 
ties of  milk,  and,  finally,  continuing  the  rest  cure  diet,  as  has  already 
been  described.  It  is  a much  more  simple  matter  now  to  determine 
the  length  of  time  a patient  should  remain  on  a strict  milk  diet  and  at 
rest  in  bed  than  formerly.  By  means  of  the  examination  for  “occult 
hemorrhages”  we  are  enabled  to  establish  the  individual  term  of  treat- 
ment,  dismissing  the  patient  only  when  repeated  tests  fail  to  disclose 
further  occult  hemorrhages.  Rarely  milk  does  not  agree,  and  other 
foods  must  be  substituted  for  it.  Of  these,  buttermilk,  kefir,  matzoon, 

and  kumiss  are  especially  useful.  , , • 

While  this  plan  of  treatment  is  usually  recommended,  it  must  not 
be  forgotten  that  there  are  some  objections  to  an  exclusive  milk  diet 
extending  over  a number  of  weeks.  The  anemia  frequently  found 
aceompanying  ulcer  is  often  very  extreme,  and  the  small  quantities 
of  milk  which  are  consumed  cannot  prevent  the  onset  of  rapid  emacia- 
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,•  1?™-  this  reason,  Fiiettever  recommends  tlie  juice  expressed 

tion.  r • taken  daily,  to  combat  this  condition, 

from  5 pounds  oi  ^ the  sh  iet  abstinence  diet  in  the 

^“SoTl^ev;.,  in  inshtnc.  in  ^ i^’Tomadfl 

by'st,pe,;e’idity.  and  also  by  a generally 
enfeebled  condition,  it  is  best  to  give  protein  foi^  oBissagaiHo 
earlv  to  overcome  the  acidity  as  wel  as  to  build 
up  the  system.  The  accompanying  table  illustrates 

his  method  of  feeding. 

The  egg  and  milk  are  given  ice  cold  and  in  tea- 
spoonfnl  dSses.  By  means  of  this  method  we  have 
tLted  many  cases  with  gratifying  results.  In  those 
cases  where  there  has  been  hemorrhage  the  patient 
is  kept  in  bed  for  fourteen  days,  and  an  ice-bag 
placed  on  the  abdomen  for  ten  days. 

There  are  a number  of  mild  cases  of  ulcer  of  the 
stomach  in  which  it  is  impossible  to  carry  out  the 
rest  treatment.  Under  these  conditions  the  ambula- 
tory form  of  treatment  may  be  undertaken  accord- 
ino-  to  one  of  three  methods.  In  _ all  cases  the 
pa^tient  is  permitted  only  to  take  liquid  or  semisoli 
food:  (1)  Nitrate  of  silver  is  prescribed  in  solution 
in  i to  5 grain  doses  for  a period  of  three  weeks,  or 
(2)  bismuth  subnitrate  may  be  administered  in  m’ge 
doses  (one  teaspoonful)  three  times  a day.  ^ (3)  i he 
oil  cure  has  been  recommended  by  Cohnheim  in  the 
treatment  of  ulcer  of  the  stomach.  Olive  oil  is  taken 
three  times  daily,  from  half  to  one  hour  before 
meals,  in  wineglassful  doses  in  the  morning  and  m 
dessertspoonful  doses  at  noon  and  in  the  evening. 

In  very  mild  cases  an  emulsion  of  sweet  almonds 
may  be  substituted  for  the  oil.  ^ The  oil  fulfils  several 
indications.  It  forms  a coating  over  the  stomach, 
and  thus  assists  in  overcoming  pylorospasm,  and 
by  relieving  friction  it  overcomes  pain,  it  checks 
the  excessive  secretion  of  acid,  and  improves  the 
general  nutrition.  Mineral  waters  are  often  em- 
ployed in  the  treatment  of  ulcer  of  the  stomach. 

Of  especial  service  in  this  regard  are  the  wateis  of 
Carlsbad  and  Saratoga  (Hathorn),  which  have  been 
utilized  by  us  with  considerable  benefit  in  the  treat- 
ment of  this  disease.  The  mineral-water  treatment 
is  only  of  service,  however,  after  the  ulcer  has  j . i 

entirely  healed,  as  a prophylactic  measure,  and  can  only  undertaken 
at  the  spring  itself.  After  the  ulcer  is  entirely  well,  it  is  of  importance  to 
overcome  the  anemia  present.  In  most  instances  this  can  be  best  ac- 
complished by  means  of  diet  (see  Diet  in  Anemia)  as  well  as  by  sending  the 
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patient  to  some  invigorating  watering-place,  the  seashore,  or  the  moun- 
tains. 

Carcinoma  of  the  Stomach.—  In  those  instances  in  which  the  cardiac 
portion  of  the  stomach  is  involved  the  diet  should  he  of  such  a form  as 
to  prevent  any  irritation  of  the  stomach  or  (X'soj)hagus  which  is  stenosed. 
The  food  is,  therefore,  best  given  in  liciuid  form.  Milk  is  the  form  of 
food  usually  best  borne  and  most  nutritious.  It  can  be  made  even  more 
nutritious  by  adding  somatose,  plasmon,  eggs,  etc.,  and  in  addition  all 
forms  of  broths,  cocoa,  coffee,  and  buttermilk,  kefir,  and  kumi.ss  may 
be  taken.  When  great  difficulty  in  deglutition  arises,  gastrostomy 
must  be  performed,  and  feeding  continued  through  the  new  opening. 
Nutrient  enemata  may  also  be  employed.  Whenever  cancer  attaclcs  the 
body  of  the  stomach,  milk  also  remains  the  most  useful  form  of  food. 
In  addition,  the  more  digestible  foods,  such  as  sweetbreads,  scraped  beef, 
boiled  chicken,  are  to  be  recommended,  but  there  is  usually  so  great  a 
distaste  to  meat  in  this  disease  that  fish  or  other  forms  of  food  must  be 
substituted  for  it.  Of  these  fish,  boiled  rock,  trout,  and  mackerel 
ai-e  the  most  useful.  In  addition,  the  light  vegetables,  as  baked  or 
mashed  potatoes,  carrots,  peas,  beans  if  mashed  or  strained,  as  well  as 
spinach  and  asparagus,  are  to  be  recommended.  Farinaceous  food 
and  eggs  are  also  usefid.  For  the  thirst,  iced  milk  alone,  or  flavored  with 
tea  or  coffee,  cocoa,  whisky,  may  be  ordered.  It  is  frequently  necessary 
to  assist  the  general  nutrition  by  the  use  of  nutritive  enemas  in  this  dis- 
ease. Inasmuch  as  but  little  is  to  be  expected  from  food  in  cancer  of 
the  stomach,  it  is  hardly  necessary  to  urge  upon  the  patient  the  neces- 
sity of  taking  a very  large  quantity.  We  have  found  the  following  diet 
table  useful  in  some  cases  of  cancer  of  the  stomach : 


8 A.  M.:  150  gm.  milk  with  tea 

50  gm.  toast 

10  A.  M.:  100  gm.  baked  trout 

100  gm.  milk  or  30  gm.  panopepton  (57.5) . . . 

10  gm.  butter 

50  gm.  toast 

50  gm.  sherry 

12  M.;  Bouillon  with  5 gm.  somatose 

100  gm.  chicken 

or  100  gm.  calves’  sweetbread  (90) 
or  100  gm.  calves’  brains  (140) 
or  100  gm.  squab  (100) 

60  gm.  macaroni 

100  gm.  mashed  potatoes 

or  100  gm.  spinach  (166) 
or  100  gm.  asparagus  (18) 

25  gm.  stale  wheat  bread 

4 p.m.;  50  gm.  toast 

20  gm.  butter 

40  gm.  caviare • • 

7 p.  M.:  150  gm.  milk  (100)  with  5 gm.  somatose  (16) 

100  gm.  rice  cooked  in  milk 

50  gm.  wheat  bread 

9 p.m.:  30  gm.  panopepton 


Calories. 
. 100.0 
. 130.0 
. 106.0 
. 67.0 

. 81.0 
. 130.0 
. 60.0 
. 16.0 
. 106.0 


212.0 

127.0 


65.0 

130.0 

162.0 

62.0 
116.0 

177.0 

130.0 
57.5 

202475 
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Gastroptosis  and  Enteroptosis.— In  addition  to  the  usual  treatment 
to  be  undertaken  in  the  treatment  of  this  disease,  much  can  be  accom- 
nlished  by  rej^ulating  the  diet.  In  a large  number  of  cases  the  rest  cure 
is  indicated,  with  the  patient  in  the  recumbent  position,  and  consiuning 
lai-™  quantities  of  food.  As  a rule,  patients  sulfenng  with  this  disorder 
ean  accomplish  much  hy  lying  down  niter  meals.  I he  diet  must  he  of 
the  most  nourishing  form,  and  should  contain  a considerable  proportion 
of  fatty  food  When  milk  is  well  borne,  it  should  be  given  in  rather  large 
nuantities.  Of  the  solid  food,  all  forms  of  digestible  meats,  as  chicken, 
roast  beef,  lamb  chops,  and  broiled  steak,  are  permissible.  Lgp 
either  raw  or  cooked,  are  useful.  The  vegetables  to  be  recommended 
are  spinach,  asparagus,  potatoes,  cauliflower,  and  carrots.  The  tats 
which  are  especially  useful  are  butter,  cream,  Vigor  chocolate,  and 
olive  oil  In  order  to  overcome  the  constipcation  accompanying  this 
disorder,  such  foods  as  stimulate  the  intestinal  movements  are  to  be 
employed.  Among  these  may  be  mentioned  grape-juice,  butteimilk, 

honey,  fruit,  and  cider.  , i-  a ci 

Nervous  Dyspepsia. — In  this  condition  it  is  important  not  to  diet  the 

patient  too  rigidly.  Strengthening  food  should  be  given,  but  no  attempt 
should  be  made  to  maintain  a rigorous  diet.  Milk  is  by  far  the  most 
nourishing  food  in  this  disorder,  and,  if  well  digested,  may  be  ordered 
in  large  quantities;  if  not  well  borne,  buttermilk,  kefir,  or  kumiss  may 
be  substituted  for  it.  It  is  important  to  properly  nouri.sh  the  patient, 
and  for  this  reason  we  have  found  it  most  advisable  to  allow  any  food 
that  the  patient  can  digest.  Coffee,  tea,  as  well  as  alcoholic  stimulants, 
should  be  avoided.  In  severe  forms  of  nervous  dyspepsia  a rest  cuie  is 
indicated.  In  those  patients  suffering  with  nervous  anorexia  the  pa- 
tient should  be  isolated  and  placed  in  bed,  and  milk  should  be  adminis- 
tered or  nutrient  enemas  may  be  given.  All  food  must  be  given  in  as 
nutritious  and  concentrated  form  as  possible,  and  somatose,  plasmon, 
or  sanatogen  may  be  added  to  the  milk. 

Hyperchlorhydria  and  Hypersecretion. — In  the  treatment  of  these 


conditions  great  care  must  be  exercised  to  prevent  an  increase  of  the 
hydrochloric  acid  of  the  gastric  juice.  It  is  important  to  avoid  all 
irritating  food,  as  condiments  and  spices,  the  use  of  all  strong  alcoholic 
drinks,  and  of  substances  apt  to  irritate  the  stomach,  as  nuts.  Food 
must  not  be  given  too  hot  or  too  cold,  and  must  be  thoroughly  masticated. 
The  diet  should  be  largely  composed  of  proteins,  since  they  combine 
with  and  neutralize  the  excess  of  hydrochloric  acid.  Such  foods  are 
milk,  meat,  eggs,  and  fish.  On  the  other  hand,  carbohydi’ates  must 
be  given  only  in  small  quantities,  and  only  in  the  most  digestible  form. 
Fleisher,  in  investigating  the  subject  of  the  combining  effect  of  hydro- 
chloric acid  with  the  various  food-stuffs,  has  shown  that  beef,  veal,  ham, 
and  mutton  bind  twice  as  much  hydrochloric  acid  as  calves’  brains  and 
sweetbreads.  The  first-mentioned  forms  of  meat  are,  therefore,  best 
given  in  patients  suffering  with  hyperchlorhydria  and  hypersecretion. 
In  addition,  pork,  cheese,  sausage,  Graham  bread,  milk,  and  cocoa  are 
capable  of  binding  large  quantities  of  hydrochloric  acid.  Farinaceous 
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foods  are  not  so  easily  digested  in  this  condition,  and  must  be  given  in 
the  most  digestible  forms.  Of  the  vegetables  to  be  recommended  in  this 
condition  only  the  most  digestible  are  to  be  allowed,  as  mashed  and 
baked  potatoes,  asparagus,  spinach,  peas,  and  carrots,  strained  and 
taken  in  the  pur(5e  form,  'i'he  tats  which  have  a tendency  to  decrease 
the  acidity  of  the  gastric  secretion,  and  which  are  to  be  recommended, 
are  butter,  olive  oil,  and  cream.  The  alkaline  mineral  waters  are  useful 
in  lessening  the  acidity,  and  are  to  be  given  as  Vichy,  .seltzer,  and  Ap- 
polinaris.  The  following  table,  taken  from  Fleischer,  shows  the  ability 
of  various  foods  to  combine  with  hydrochloric  acid : 


Fleischer’s  Table,  Showing  the  Power  ok  Foods  to  Combine  with  HCl 


Meats  (100  grams). 

Pure  HCI. 

25  per  cent. 
HCl. 

Dilute 

muriatic  acid. 

0.65 

2.60 

5.20 

0.80 

3.20 

6.40 

0.90 

3.60 

7.20 

1.00 

4.00 

8.00 

8.80 

10.40 
12.80 

14.40 
15.20 
15.20 
16.00 
17.60 
17.60 

0.80 

1.10 

4.40 

1.30 

5.20 

1.60 

6.40 

1.80 

7.20 

1.90 

7.60 

1.90 

7.60 

2.00 

8.00 

■ 2.20 

8.80 

Leube-Rosenthal  meat  solution. . . 

2.20 

0.10 

8.80 

0.40 

Milk  (analyses  of  different  kinds) . 

0.36 

0.30 

1.44 

1.20 

ii.oU 

2.40 

0.30 

1.20 

2.4o 

4.00 

5.60 

0.50 

2.00 

0.70 

2.80 

1.00 

4.00 

o.UU 

10.40 

1 11.20 

1.30 

5.20 

1.40 

5.60 

1.70 

6.80 

1 lo.OU 

16.80 

1.70 

6.80 

2.10 

6.40 

iD.oU 

2.60 

10.40 

OWJbo  CllCtJotJ 

4.10 

16.40 

o/.oU 

It  is  manifest  that  the  combining  power  of  some  foods  renders 

them  particularly  useful  in  such  conditions.  ^ i • i j.  Uffio 

It  has  been  our  experience  in  dealing  with  patients  taking  “ ‘ 

nourishment  to  allow  them  to  eat  at  frequent  inten-als.  It, 
large  meals  are  taken,  it  is  advisable  to  permit  only 
We*  have  utilized  the  following  diet  table  in  cases  of  hyperchlorhjdria 

and  hypersecretion; 
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8 A.  M.:  200  gm.  milk  flavored  with  tea 

Calories. 

135 

160 

154 

326 



”,  A Knot-  60 

lU  A.  .M..  OU  

130 

12  M.:  100  gm.  broiled  steak 

or  100  gm.  ehicken  or  lamb  chop 

210 

18 

or  100  gm.  carrots  (41)  mashed  and  strained 
or  100  gm.  peas  (318)  mashed  and  strained 
or  100  gm.  spinach  (165) 

100  gm.  stale  wheat  bread 

258 

135 

80 

X aui  

OU  giu.  ooa 

-±U  gni.  « 

i if.  M..  lUU  

67 

2319 

Diet  in  Intestinal  Diseases. — The  diet  is  quite  as  important  in  the 
treatment  of  intestinal  disease  as  in  the  treatment  of  diseases  of  the 
stomach.  In  many  instances  by  diet  alone  a cure  can  be  effected, 
which  often  makes  the  use  of  drugs  superfluous. 

The  question  as  to  the  digestibility  of  food  in  the  intestine  is  one 
which  is  often  difficult  to  determine,  as  the  process  of  digestion  in  the 
intestine  is  very  complicated.  The  diet  should  always  be  of  such  form 
as  will  not  produce  annoying  symptoms.  The  food  must  be  easily 
absorbed,  and  one  can  learn  much  from  the  experiments  of  Rubner, 
who  determined  the  degree  of  absorption  of  various  foods  in  the  intes- 
tines. His  results  are  embodied  in  the  following  table: 


Food-stuffs. 

Weight  of  same 
in  grams. 

Absorbed  in  percentages  of — 

Fresh. 

Dried. 

1 Dried 
j substance. 

Protein. 

Carbo- 

hydrates. 

< 

Meat 

984 

376 

95 

97 

95 

82 

Eggs 

984 

247 

95 

97 

95 

82 

Milk 

2470 

315, 

92 

94-99 

95-97 

100 

51 

Milk  and  cheese 

2490 

420 

94 

96 

97 

100 

74 

White  bread 

860 

753 

95 

81 

99 

93 

Black  bread 

1360 

765 

85 

68 

89 

64 

Macaroni 

695 

626 

96 

83 

94 

99 

76 

Indian  com 

750 

641 

93 

85 

83 

97 

70 

Com  and  cheese 

780 

96 

93 

91 

96 

81 

Rice 

638 

552  . 

96 

80 

93 

99 

85 

Peas 

600 

521 

91 

83 

96 

68 

Potatoes 

3078 

819 

91 

68 

96 

92 

84 

Cabbage 

3830 

406 

85 

82 

94 

85 

81 

Carrots 

2566 

352 

79 

61 

94 

82 

76 

It  is  evident  that,  notwithstanding  the  large  proportion  of  protein 
matter  in  certain  foods,  its  absorbability  is  so  slight  that  the  nutritive 
Vou  1—27 
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value  is  far  less  than  that  of  foods  containing  far  less  protein.  The 
absorbability  depends,  to  a large  degree,  upon  the  method  of  preparing 
the  food,  as,  after  mashing  and  straining,  vegetables  become  mucli  more 
easily  absorbable,  inasmuch  as  some  of  the  cellulose  is  removed,  ihe 
dio-estibility  of  various  food  in  the  intestine  differs  in  diflerent  individuals 
which  makes  it  impossible  to  formulate  exact  rules  for  all  cases,  i he  diet 
must  be  regulated  personally  for  each  individual. 

Foods  may  be  divided  into  three  classes,  according  to  their  ettect 
on  the  peristaltic  movements  of  the  intestine;  foods  which  produce 
constipation,  those  producing  a laxative  effect,  and  those  having  no 
effect  either  way.  Among  the  constipating  foods  are  red  wines,  cocoa, 
tea,  rice,  tapioca,  barley,  macaroni.  In  the  class  of  axative  foods  a e 
fruits,  tomatoes,  cabbage,  cider,  beer,  buttermilk  and  alkaline  carbon- 
ated water;  while  those  foods  having  no  especial  effect  on  the  movements 
of  the  bowels  comprise  meat,  fish,  eggs,  and  wheat  breads.  However, 
while  in  some  patients  certain  foods  may  have  a laxative  effect,  they  may 
have  a constipating  effect  in  others,  so  that  no  exact  general  rules  ca 
be  formulated,  but  the  tendencies  of  each  person  must  be  especia  y 
taken  into  account,  a point  that  cannot  be  too  strongly  insisted 

Acute  Intestinal  Catarrh.— The  regulation  of  the  diet  in  this  condihon 
is  of  the  greatest  importance— by  far  more  so  than  the  use  of  drugs,  ihe 
oadent  must  be  kept  at  rest  in  bed,  and  for  several  days  exclusively 
upon  liquid  food,  consisting  of  clear  broth,  egg-a  bnmen,  gruels,  weak 
tea  anTcocoa  cooked  in  water.  We  have  found  it  best,  as  a rule,  to 
forbid  the  use  of  milk  in  this  disorder.  The  carbonated  waters  may 
used  as  a means  of  allaying  the  thirst,  but  should  be  allowed  only  m 
small  quantities.  It  is  best  to  relieve  the  thirst  by  allowing  small  pieces 
of  crushed  ice  to  melt  in  the  patient’s  mouth.  As  soon  as  the  Patient 

Ug"  fl'rcEttng 

ments,  and  such  foods  as  a„d  milk-sugar  is 

Sugar,  too,  is  of  a considera  e \ j,  ,iso  useful  "hen  taken 

to  be  especially  recommended.  Cold  water  is  also 

in  the  morning  on  an  empty  stomach. 
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Whenever  diarrhoea  exists,  the  patient  should  be  kept  quiet  in  bed, 
and  food  administered  in  small  quantities  at  frequent  intervals.  The 
foods  of  most  value  in  this  condition  are  broths  containing  barley  and 
rice,  stewed  chicken,  broiled  steak,  soft-boiled  eggs,  boiled  fish,  toast, 
baked  and  mashed  potatoes,  light  tea,  cocoa,  boiled  milk,  and  poit 
wine.  At  times  milk  disagrees,  even  when  boiled,  and  rnust  be  avoided. 

Whenever  diarrhoea  alternates  with  constipation,  it  is  most  import- 
ant to  treat  the  most  prominent  symptom,  whether  it  be  diarrhoea  or 
constipation,  and  vary  the  diet  frequently,  according  to  the  condition 
at  hand.  Mineral  waters  play  an  important  role,  frequently,  in  the 
treatment  of  chronic  intestinal  catarrh.  When  constipation  exists,  the 
Jylarienbad  and  Saratoga  (Hathorn  and  Congress)  waters  are  most 
useful,  and  when  diarrhoea  exists,  Carlsbad  and  Vichy  waters  are  most 

beneficial.  _ -u  j • 

Dysentery. — The  diet  in  acute  dysentery  is  largely  that  prescribed  in 

acute  intestinal  catarrh.  The  patient  is  kept  quietly  in  bed  upon  liquid 
foods,  consisting  mainly  of  broth,  egg-albumen,  and  tea.  As  the  patient 
improves  he  is  given  semisolids,  aS"  milk-toast,  rice  cooked  in  milk,  or 
broth  and  gruels,  and  solid  food  should  only  be  given  after  this  disorder 
has  entirely  disappeared.  In  chronic  dysentery  the  nourishment  is  to 
be  given  in  small  quantities  at  frequent  intervals,  and  all  heavy  food  is 
to  be  avoided.  The  diet  is  quite  similar  to  that  given  under  the  head  of 
chronic  intestinal  catarrh. 

Ulcers  of  the  Intestine. — (1)  Duode7ial  Ulcers. — The  same  dietetic 
treatment  is  to  be  instituted  in  the  treatment  of  duodenal  ulcers  as  in 
gastric  ulcers,  already  described.  Whenever  there  is  hemorrhage,  the 
patient  must  at  once  be  placed  at  rest  in  bed  and  fed  by  means  of  nutrient 
enemas.  After  a week  the  usual  Leube  rest-cure  treatment  is  inaugu- 
rated, milk  being  allowed  first.  In  severe  forms  rectal  feeding  may  be 
continued  for  two  weeks. 

(2)  Other  Forms  of  Intestinal  Ulcers. — In  any  form,  whether  it  be 
tuberculous,  dysenteric,  or  syphilitic,  the  diet  must  be  very  digestible 
and  not  irritating.  Such  foods  as  milk,  broths,  eggs,  cereals,  toast, 
sweetbreads,  and  stewed  chicken,  baked  and  mashed  potatoes,  cocoa, 
and  tea  may  be  allowed. 

Acute  Intestinal  Obstruction. — Operation  is  usually  indicated  in  this 
disorder.  Before  operation  is  undertaken  the  patient  must  be  kept  quiet 
in  bed  and  must  abstain  from  all  nourishment.  The  thirst  may  be 
allayed  by  allowing  small  bits  of  ice  to  melt  in  the  mouth. 

Chronic  Intestinal  Obstruction. — The  food  in  this  condition  should  be 
administered  only  in  the  liquid  or  semisolid  forms.  The  patient  must 
avoid  all  heavy  foods,  especially  those  leaving  a large  residue  in  the 
bowels,  such  as  salads,  fruits,  and  heavy  vegetables.  Those  foods  which 
are  to  be  recommended  in  this  condition  are  broths,  milk,  eggs,  broiled 
meats  and  fowl,  boiled  fish,  cereals,  stale  bread,  and  toast.  In  severe 
forms  rectal  feeding  may  be  resorted  to. 

Appendicitis. — As  surgical  treatment  is  usually  indicated  in  this 
disease,  the  dietetic  treatment  can  only  be  carried  out  until  this  procedure 
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is  midertukeii,  or  when  operation  cannot  be  undertaken  ihe  patient 
is  placed  at  rest  in  bed,  and  usually  upon  luiuid  tood,  such  as  egg- 
alburaen,  weak  tea,  thin  broths,  rice  and  barley  water,  and  small  quai  titles 
of  milk  diluted  with  lime-water.  After  the  acute  symptoms  have  disap- 
peared the  diet  can  be  increased;  eggs,  gruels  scraped  beef  stewed 
ddcken,  and  toast  may  gradually  be  added  to 

the  light  vegetables,  mashed  and  strained,  may  be  ^ 

treated  according  to  the  plan  of  Ochsner,  a number  of  cases  of  appendi- 
ciS  in  wldch  operation  anild  not  be  undertaken  with  very  sa tisfadory 
results  According  to  this  plan,  in  all  cases  of  acute  appendicitis  a 1 
food  is  prohibited^ by  the  mouth  and  all  cathartics  must  be  avoide  . 

nausea  or  vomiting,  gastric  lavage  is  practised  In  very 
mud  casesX^^  is  allowed  to  rinse  his  mouth  with  cold  water 
rr  1 trSik  r Ly  small  sip  of  hot  water,  but  in  the  severer  forms  he 

sSed  If  the  nausea  persists,  gastrie  lavage  rn ay 

Ev^r;fgiS^LTJ 

supported  ‘ the  market,  dissolved  in  3 ounees 

predigested,  liquid  food  as  is  found  in  ^ ’ catheter.  In  those 

warm  normal  of  8 ounees 

instances  m which  no  wate  _ g y ^ addition  to  the 

of  normal  salt  solution  are  gi  _ cnbsided  for  four  davs,  the  patient 
nutrient  enemas.  When  the  pain  I P ^ few 

" ^ii“  then  li^^^^^  finally,  after  the  patient  has  fully 

recovered,  full  diet  ts  givem  inteatine ^The  various  authors  differ 

Mucomembranous  Catarrh  of  the  Intestine  i lie  vai 

as  to  the  character  of  diet  to  be  — “ diet.  ^Ye 
recommended  a simple  die  , v therefore,  pre- 
agree with  Einhorn,  that  a moderate  dieys  , "^iet 

scribe  a nutritious  mixed  diet  that  normal  and  the  amount  of 

the  movements  of  the  bowels  usua  ^ diet  consists  “largely 

mucus  secreted  becomes  lessened.  , , . • ^ ^ j-eat  variety  of  legu- 

of  Graham  bread,  ^50  gm^a  ^^^husks,  and  vegetables  containing  much 
minous  vegetables  me  u g thick-skinned,  like  currents,  goose- 

cellulose,  fruit  with  small  seeds  • particularly  butter  and 

berries,  and  grapes,besideslargeq  t t ,^p^^  amount 

bacon.  The  permanenteffec  of  the  di^^  decomposition  m 

of  cellulose  it  contains.  Th  movements  ” In  connection  with 

the  intestines,  and  thus  " Xr^ntaining  sodium  chloride 

fW  of  WeisUu  ,mid  Kissm- 
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best,  tlierefore,  to  regulate  the  diet  according  to  the  patient’s  digestive 
power.  As  a rule,  the  patients  are  much  run  down,  and  a liberal  diet  is, 
therefore,  indicated;  often  a well-regulated  rest-cure  is  indicated  in  order 
to  restore  the  patient  to  health. 

Hemorrhoids. — Inasmuch  as  chronic  constipation  is  often  associated 
with  this  disorder,  it  is  important  that  this  condition  be  corrected.  Pa- 
tients having  hemorrhoids  should  eat  moderately,  and  should  avoid  all 
e.xcess  of  food  and  drink.  Moderate  exercises  should  be  indulged  in, 
and  the  bowels  should  be  evacuated  daily.  Patients  suffering  with 
hemorrhoids  should  avoid  spiced  food,  strong  coffee  and  tea,  alcoholic 
drinks,  cheese,  beans,  cabbage,  and  fruits  containing  seeds.  They  may 
indulge  in  carrots,  spinach,  potatoes,  and  asparagus.  Stewed  and  raw 
fruits,  meats,  eggs,  and  fish  are  to  be  recommended.  The  waters  of 
Carlsbad,  Kissingen,  and  Saratoga  are  often  beneficial  in  this  condi- 
tion. 

Chronic  Diarrhoea. — The  diet  in  chronic  diarrhoea  varies  with  the  type 
of  the  disorder.  In  the  nervous  form  the  patient  must  be  taught  to 
restrain  his  bowel  movements  except  early  in  the  morning.  All  food 
having  a tendency  to  increase  the  bowel  movements  must  be  excluded, 
and  for  this  reason  food  containing  much  cellulose  must  be  forbidden. 
Especially  to  be  mentioned  are  pickles,  salads,  turnips,  cabbage,  carrots. 
Carbonated  drinks  should  also  be  avoided.  To  be  recommended  are 
tea,  red  wine,  broth,  cereals,  and  boiled  milk.  At  times  milk  disagrees 
and  causes  diarrhoea,  and  must  be  excluded  even  when  boiled.  In  a 
certain  number  of  cases  we  have  had  excellent  results  in  the  treatment  of 
chronic  diarrhoea  by  an  exclusive  milk  diet.  In  other  cases  a syste- 
matic rest-cure  was  found  necessary  to  bring  about  good  results. 

Our  Diet-list  for  Moderate  Cases  of  Chronic  Diarrhoea 

Calories. 


8 A.  M.:  200  gm.  of  cocoa  (cooked  in  water) 45.0 

2 soft-boiled  eggs 160.0 

50  gm.  toast 130.0 

10  A.  M.:  250  gm.  broth  with  1 egg 80.0 

50  gm.  panopepton 57.5 

12  M.;  200  gm.  broiled  chicken .' 212.0 

50  gm.  toast 130.0 

200  gm.  mashed  potatoes 245.0 

4 p.  M.:  30  gm.  panopepton 57.5 

1 soft-boiled  egg 80.0 

200  gm.  cocoa  (cooked  in  water) 45.0 

50  gm.  toast 130.0 

7 p.  M.:  100  gm.  rice  cooked  in  bouillon 34.0 

200  gm.  sweetbread 180.0 

50  gm.  wheat  bread 130.0 

9 p.  M.:  100  gm.  raw  scraped  beef 118.0 

30  gm.  panopepton 57.5 

50  gm.  toast 130.0 


2021.5 

Chronic  Constipation. — It  is  necessary  in  prescribing  a diet  in  this 
condition  that  the  food  consumed  should  be  of  such  a nature  as  to  cause 
intestinal  movements.  Those  foods  containing  a large  percentage  of 
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cellulose,  and,  therefore,  producing  a large  residue  m the  intestines,  are 
especially  useful  in  this  condition.  A glass  of  cold  water  to  \\hich  a 
pinch  of  salt  has  been  added  taken  before  breakfast  is  useful  in  assisting 
die  movements  of  the  bowels.  Raw  and  stewed  fruits  aid  materially  when 
taken  on  an  empty  stomach  morning  and  evening.  It  is  most  important 
that  the  patient  realizes  the  necessity  of  having  a movement  of  the  bowels 
at  the  same  time  each  day.  The  smoking  of  a cigar  in  the  morning  will 
often  stimulate  the  peristaltic  movements.  Chronic  constipation  i.s  due 
in  many  instances,  to  a certain  dyspeptic  condition  and  is  «^en  relic 
by  treadnent  of  the  gastric  disorder.  Ihe  use  of  drugs  ^ 

as  possible,  be  avoided,  as  this  condition  is  often  C 

quent  use  of  cathartics.  oS 

addition  to  the  dietetic  treatment  of  this  condition.  Of  the  foods  that  are 

useful  in  the  dietetic  treatment  of  chronic  constipation  are  cauliflowe 
neas  cabbage  asparagus,  spinach,  tomatoes,  celery,  onions,  salads,  a 
Seal  Whde  wheat,  corn,  Graham  and  rye  bread,  and  bran  bread, 
as  well  as  honey,  molasses,  cider,  and  acid  fruits,  as  peaches,  app  , 

pears,  orange^s^  “fd  tnTlelds^th^^^^ 

"reTpecially  useful.  It  is  f »y=j7"Zrtotkiug  tufficTenl 
of  water  in  XTrcXattng  shoul/be  aWded 

l“"l:choco.ate,  port  «ine,  rice  b.,  , and  fa™a  grue.  a„d 
huckleberries.  Milk  acts  ,n  »^e  ^ ^ ..^ry  ease. 

cSk^b^fuZZ,^  !rb:ztli7^"- 


6 A.  M.: 
8 A.  M.: 


10  A.  M.; 
12  M.: 


p.  M.: 
p.  M.: 


100  gm. 
100  gm. 
150  gm. 
200  gm. 
400  gm. 
100  gm. 
150  gm. 
200  gm. 


9 p.  M.: 


40  gm.  orange- juice 

300  gm.  milk  with  coffee . . 

2 soft-boiled  eggs  ...... 

150  gm.  Graham  bread . . . 

40  gm.  butter 

400  gm.  cider.  

200  gm.  broth,  with  1 egg  ■ ■ 

100  gm.  steak 

carrots 

beans 

Graham  bread . . . ■ 

stewed  apples 

buttermilk 

scraped  beef 

Graham  bread .... 
stewed  prunes 

^40  |S’.  figs®(or'400'gm.  buttermilk) . . • 


Calories. 
88 
192 
160 
375 
. 326 
. 280 
. 84 

214 
. 41 

. 193 
. 375 
. 106 
. 166 
. 118 
. 375 
. 176 
. 210 

• 

3525 


Peritonitis.— In  acute  peritonit^  the  p 

Erg-rs,  - — =•“  >■ 
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patient  no  longer  vomits,  and  the  operation  is  not  performed,  fluids,  as 
milk  with  lime-water,  bouillon,  and  egg-albumen  may  be  given  Solid 
food  should  not  be  allowed  for  some  weeks.  In  order  to  stimulate  the 
patient  small  quantities  of  sherry,  whisky,  brandy,  or  ehampagne  may 
be  utilized.  In  chronic  peritonitis  the  diet  should  consist  of  food  given 
in  the  most  easily  digestible  form,  such  as  boiled  meats  eggs,  milk, 
cereals,  and  vegetables,  mainly  in  pur^e  form,  b ood  should  be  taken  in 

small  quantities,  but  at  frequent  intervals. 

Liver  Diseases. — Biliousness  is  a term  usually  applied  to  a class 
of  symptoms  associated  with  disturbances  of  the  liver  and  is  often  due 
to  immoderate  and  reckless  eating.  It  is  very  frequently  associated  with 
constipation.  In  the  treatment  of  this  condition  a restricted  diet  inust 
be  insisted  on,  and  calomel  administered,  followed  by  a saline  purgative; 
after  this  a simple  but  a carefully  regulated  diet  of  protein,  fats,  and 
carbohydrates  may  be  prescribed.  In  those  affections  of  the  liver  in 
which  the  liver  function  is  markedly  impaired  the  fats  and  carbohydrates 
must  be  restricted  for  some  days.  In  all  liver  affections  overeating  is 
apt  to  cause  annoying  symptoms,  and  the  abuse  of  alcohol  is  also  apt  to 
cause  serious  changes  in  the  liver.  It  is,  therefore,  important  to  avoid 
the  use  of  alcohol  in  all  such  cases.  The  foods  producing  an  irritating 
effect  on  the  liver  are  spices,  pickles,  mustard,  peppers,  concentrated 
meat  extracts,  and  meat  broths,  radishes,  onions,  and  horse-radish. 
These,  as  well  as  strong  coffee  and  tea,  are  forbidden. 

In  serious  liver  disturbances  the  diet  is  usually  limited  to  broth, 
diluted  or  peptonized  milk,  egg-albumen,  buttermilk,  kumiss,  or  kefir. 
In  milder  forms  the  diet  can  be  enlarged,  including  broiled  lean  meat, 
eggs,  toast,  crackers,  the  green  vegetables,  baked  potatoes,  stewed  fruit 
containing  but  little  sugar,  and  fresh  fruit,  as  oranges,  grape-fruit, 
peaches,  pears,  and  green  salads  without  oil.  IMineral  waters  are  useful 
in  the  treatment  of  liver  affections  if  dropsy  is  not  present,  and  are  to  be 
taken  early  in  the  morning  before  breakfast;  at  times  hot  water  is  an 
excellent  remedy  in  this  affection.  The  food  must  be  eaten  slowly, 
must  be  well  masticated,  and  must  be  taken  in  small  quantities,  and  best 
at  frequent  intervals. 

Catarrhal  Jaundice. — In  the  early  period  of  this  disease,  when  the 
patient  is  nauseated  and  is  suffering  with  indigestion,  he  should  be  kept 
in  bed  and  upon  a liquid  diet.  Milk  is  the  best  form  of  food  in  this  con- 
dition, and  should  be  diluted  with  lime-water  or  Vichy.  Kumiss,  kefir, 
and  buttermilk  are  often  also  well  borne,  and  may  be  taken,  as  well  as 
clear  broth,  beef-juice,  and  egg-albumen.  Food  is  best  given  in  small 
quantities  every  two  or  three  hours.  As  soon  as  the  stomach  is  less 
irritable,  stale  bread,  zwieback,  broiled  lean  meat,  as  chicken,  sweet- 
breads, and  steak,  may  be  allowed,  and,  later,  thickened  flour  soup, 
mashed  and  baked  potatoes,  digestible  fish,  green  vegetables,  and  stewed 
fruit  may  be  added  to  the  dietary.  All  coarse  forms  of  vegetables  and 
heavy  raw  fruit  must  be  avoided.  The  meats  should  be  given  in  small 
quantities  at  regular  intervals.  All  heavy  food  must  be  avoided  for  a 
considerable  length  of  time  after  the  jaundice  has  disappeared.  Coffee 
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juul  tea,  which  nuiy  be  allowed  alter  the  acute  stage  ol  the  disease,  should 
be  quite  weak;  alcoholic  stimulants  should  be  avoided,  and  fats,  as  butter 
and  cream,  should  be  withheld  for  a considerable  period  ot  time,  as  also 
should  an  excess  of  starch  or  sugar.  Mineral  waters  are  of  considerable 
service  during  the  entire  course  of  the  disease,  and  oi  these  Carlsbad, 
Vichy,  Saratoga,  and  Bedford  Spring  waters  are  most  useful. 

Cholelithiasis. — In  the  dietetic  treatment  of  this  disease  the  meals 
should  be  arranged  so  as  not  to  be  too  widely  .separated,  ihe  patient 
should  be  advised  against  prolonged  fasting,  as  the  ingestion  of  food 
increases  the  flow  of  bile,  while  fasting  causes  bile  to  be  held  in  the  gall- 
bladder. Kehr  considers  it  advisable  to  eat  late  at  night,  while  others 
believe  it  best  to  awaken  the  patient  in  the  middle  of  the  night  to  admin- 
ister food.  This  latter,  however,  seems  an  entirely  unnecessary  pi-o- 
cedure.  Naunyn  advises  a large  breakfast,  and  a large  meal  .should 
follow  a period  of  fasting.  It  is  our  experience  that  patients  are  apt  to 
err  in  the  opposite  direction,  and  take  more  food  than  can  be  thoroughly 
digested,  and  this  produces  indigestion,  which  is  often  the  immediate 
cause  of  an  attack  of  colic.  Certain  food  must  be  avoided  in  this  con- 
dition. Fats  must  be  reduced  greatly  in  quantity,  and  .should  be  given 
only  in  the  most  digestible  form.  Herter  has  .shown  that  animals  fed 
for  months  largely  on  a fat  diet  and  a low  protein  diet  are  apt  to  have 
concretions  in  the  gall-bladder.  Excess  of  starches  and  sugar  must  also 
be  avoided,  as  well  as  all  rich  foods.  Of  meats,  only  the  lean  varieties 
should  be  utilized.  Milk  and  eggs  are  permissible,  and  green  vegetables 
and  fresh  fruits  may  be  taken.  Cereals  may  be  taken  m inoderate 
quantities,  and  potatoes,  either  baked  or  mashed,  may  be  given 
quantities.  The  heavier  vegetables,  as  turnips,  beets,  and  cabbage, 
must  be  forbidden.  Bread  should  be  eaten  stale  or  in  the  form  of  toast 
or  zwieback.  Alcohol  must  be  forbidden,  but  light  tea  or  coffee  may  be 
allowed.  The  use  of  hot  water  on  arising  in  the  morning  is  usekil  in  this 
disease.  Certain  mineral  waters  are  especially  useful,  as  Carlsbad, 
Vichy,  Bedford,  and  Saratoga.  The  best  effects  are  obtained  when  the 

water  is  taken  at  the  spring  itself.  • u 

Cirrhosis  of  the  Liver. — As  soon  as  the  disease  is  recognized,  i 

ascites  is  not  present,  the  patient  should  be  placed  on  a "Jilk  diet  or  a 
diet  of  milk  foods.  Buttermilk  and  kefir  are  especially  to  be  ecom- 
mended,  and  eggs,  albumin,  and  cereals  added  to  milk  are  also  '^aluab  e. 
The  saline  mineral  waters  are  of  great  service,  and  should  be  taken 
arising.  As  the  patient  improves,  the  easily  digested  meats  as  chicken 
broiled  steak,  lamb  chops,  the  green  vegetables,  baked  P«ta^es 
eses  and  stale  bread,  as  toast,  are  to  be  recommended.  Mhen  ascites 
efsts,  the  salines  and  a restricted  dry  diet  are  of  g^^at  value,  and  should 
be  utilized,  provided  the  kidneys  are  m 

may  be  allowed  in  small  quantities  at  intervals  during  d.  , b^B  he 
remainder  of  the  diet  .should  be,  as  far  as  possible,  dry.  Should  kidney 
disturbance  intervene,  it  is  no  longer  advisable  to  attempt  to  reliCAe  the 
" by  restricting  Ihe  i.ttake  o?  fluids.  Alcoholic  beverages  are  for- 

bidden. 
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Scurvy Scurvy  is  not  thoroughly  uuderstood.  It  occuis  wlieicvti 

there  is  a deficient  amount  of  fresh  food.  In  adults  it  is  not  common 
in  \merica  but  is  occasionally  met  with  in  individuals  who  have  been 
forced  to  live  on  preserved  foods.  Scurvy  has  been  the  scourge  of  armies 
that  have  been  forced  away  from  their  base  of  supp hes.  and  formerly  was 
verv  common  in  sailors,  as  well  as  in  prisons  and  other  institutions  where 
the  diet  was  improper.  The  prophylactic  treatment  is  very  important, 
ns  the  disease  can  be  easily  prevented  by  the  use  of  hme-juice  or  lemon- 
iuice  and  the  addition  to  the  diet  of  small  quantities  of  fresh  vegetables, 
imong  which  onions  are  of  practical  value  When  scury  is  once 
developed,  the  treatment  is  simply  dietetic.  Ihe  diet  should  consist  of 
good  nutritious  food,  plenty  of  fresh  milk,  fruits,  and  green  vegetables; 
it  often  being  necessary  to  use  soft  foods,  owing  to  the  condition  of  the 
patient’s  mouth.  Fresh  fruit  juices,  lime-juice,  lemon-juice,  or  orange- 

juice  should  be  given  freely.  • i u 

Infantile  Scurvy. — It  is  curious  to  note  that,  while  scurvy  in  adults 

has  grown  less  common,  scurvy  in  infants  has  become  of  rather  Sequent 
occurrence.  Most  of  the  cases  occur  between  the  sixth  and  fifteenth 
month,  and  the  usual  time  of  onset  is  between  the  seventh  and  tenth 
month.  The  disease  is  due  to  the  use  of  dried,  preserved  foods  and 
sterilized  foods.  The  proprietary  foods  which  are  mixed  merely  with 
water,  sterilized  milk  and  condensed  milk  produce  the  gieatest  number 
of  remaining  cases.  The  prognosis  is  favorable  if  seen  reasonably 
early.  The  child  should  be  put  on  a suitable  mixture  of  fresh  milk, 
and  should  have  some  form  of  fresh  fruit-juice  added.  Sweetened 
orange-juice  usually  agrees  best  of  all,  but  scraped  ripe  apple  or  grape- 
juice,  or  even  lemon-juice,  may  be  substituted  if  necessary.  For  older 
infants  small  quantities  of  baked  potato,  mixed  with  milk  or  cream,  may 
be  added  to  the  diet,  and  other  forms  of  fresh  food  given. 

Diabetes. — Diabetes  is  a disease  in  which  the  power  for  utilizing 
sugar  is  lowered;  the  sugar  not  being  utilized  in  the  body  is  passed  in  the 
urine,  but  it  should  be  borne  in  mind  that  not  every  person  who  has 
sugar  in  the  urine  is  a diabetic. 

There  is  a limit  to  the  power  of  utilizing  sugar  in  all  individuals, 
which  varies  slightly  with  the  individual  and  also  with  the  kind  of  sugar 
taken.  From  150  to  200  gm.  of  cane-sugar  will  produce  in  the  average 
individual  a certain  amount  in  the  urine.  If  taken  with  other  food,  the 
limit  is  somewhat  higher.  Some  diabetics  are  able  to  utilize  a certain 
amount  of  sugar,  while  others  cannot  take  any  without  an  increase  in  the 
symptoms.  Some  can  take  a fair  amount  of  starch,  while  others  can 
take  very  little,  without  increasing  the  glycosuria,  and  in  severe  cases, 
even  though  the  individual  is  on  a sugar-free  diet,  a certain  amount  of 
glycosuria  may  be  present,  the  sugar  being  manufactured  in  the  body 
from  the  tissues. 

One  should  bear  in  mind  that  every  diabetic  should  be  dieted  separ- 
ately. One  can  lay  down  general  rules  and  general  principles,  but  to 
obtain  success,  one  must  apply  these  in  each  case  according  to  circum- 
stances Efforts  should  be  made  to  maintain  the  strength  of  the  patient 
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if  possible,  to  increase  the  sugar-utilizing  power  of  the  body,  and  to 
avoid  complications. 

Where  large  ciuantities  of  carbohydrates  are  taken,  degenerations 
of  the  various  tissues  of  the  body  are  liable  to  take  place,  and  tendencies 
to  complications  arc  greatly  increased.  It  should  also  be  borne  m mmd 
that  the  sugar  passed  in  the  urine  has  not  been  utilized  as  a food,  and  this 
amount  nuist  be  made  up  in  the  food  in  other  things.  In  order  to  obtain 
a proper  diet  of  what  food  the  patient  may  be  safely  allowed  it  is  neces- 
sary to  do  a certain  amount  of  experimenting.  The  percentage  of  sugar 
in  the  urine  should  be  estimated,  and  the  total  quantity  of  sugar  passed 
in  each  twenty-four  hours  determined  The  patient 
placed  for  about  five  days  upon  a carbohydrate  free  ^ 

drates  should  not  be  withdrawn  from  the  diet  suddenly,  the  amo^^ 
diminished  from  day  to  day.  Von  Noorden  s carbohydrate-free  diet 

5 gm.  of  tea  steeped  in  200  c.c.  of  water;  150  gm.  of  ham; 

' "^Lurwheon:  200  gm.  cold  roast  beet;  60  gm.  fresh  cucumbers  rvith 
5 fT-m  vineear  10  gm.  olive  oil,  and  salt  and  pepper  to  taste,  20  c.c. 
"brandy  with  400  c.c.  Apollinaris  water;  60  c.c.  coffee  without  milk  or 

^''%'mner:  200  c.c.  clear  bouillon;  250  gm.  beef  (weighed  ^a^v)-  h^^ed 
with  10  sm  butter  - 80  gm.  green  salad  with  10  gm.  vinegar  and  20  gm. 
dive  oifor  ^ * of  some  well-cooked  green  vegetable; 

3 sardines  in  oil;  20  c.c.  cognac,  with  400  c.c.  Apollinaris  water. 

Suvver:  2 eggs  (raw  or  cooked);  400  c.c.  seltzer  water. 

As^soon  as  the  urine  has  remained  free  from  sugar  for  severa  } 
dcBuite  amounts  of  starch  are  added,  usually  m the  form  of 
andTe  point  noted  at  which  the  sugar  reappears  m the  unne^  H *e  e 
amounts^of  starch  are  taken,  definite  amoimts  of  sugar  may  be  added 
the  same  way.  These  may  be  noted  in  the  record  as. 

Tolerance  equals  standard  diet  plus  gm.  of  starch. 

Tolerance  equals  standard  diet  plus  gm.  of  sugar,  e . ^ 

The  diet  of\e  patient  could  then  be  arranged,  allowing  proteins, 

'‘XtiSuTdt 

ertil«ngVe°™ount  o’!  dextrose  “f 

ratio  is  3.65  to  1 , it  means  of  the  patient 

there  will  probably  be  a rapidly  fata  ou  come.  1 he  w eigl 

is  a fairly  good  guide  to  ' 8?™^“  nresent  it  is  a good  plan  to  limit  the 

. ■*- ‘ 

to  obesity  as  the  individual  grows  older. 
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While  the  diet  in  each  case  must  be  made  a matter  of  individual 
cfiirlv  the  cases  may  be  grouped  under  the  iollowing  classification. 

Mild  forms  of  glycosuria,  in  which  the  urine  should  be  free  from  sugar, 
nntwithstaiidine  the  administration  of  50  to  150  gm.  of  carbohydrate:  ^ 

In  Elderly  Persons. — In  these  cases  the  amount  of  sugar  excreted  is 
smaU  Varying  from  about  0.5  to  2 per  cent.,  and  the  patients  are  usually 
over  fifty  ^with  a tendency  either  to  obesity  or  to  gout.  Ihe  outlook 
h these  cases  is  usually  good  as  long  as  the  patients  pay  a reasonable 
n ummt  of  attention  to  their  diet,  and  they  get  along  very  comfortably. 

Care  should  be  taken  not  to  frighten  these  patients  by  gjvmg  oo 
many  directions.  The  patients  should  have  it  explained  to  them  that 
sncrlr  and  sweetmeats  and  all  such  things  are  to  be  given  up,  and  all 
starchy  foods,  with  the  exception  of  bread  and  potatoes.  Ihis  includes, 
of  coume  all  cereals  and  various  puddings  and  things  of  a like  natu  e. 
The  patient  is  allowed  to  take  all  sorts  of  meats,  all  sorts  of  fats,  eggs, 
chees^e  as  freely  as  desired,  and  to  eat  all  the  various  green  vege  ables  con- 
cerning the  starch  content,  of  which  he  need  not  bother.  _ The  s*^  f 
may  be  in  the  form  of  either  bread  or  potatoes,  and,  m addition  small 
amLnts  of  light  wine  or  some  other  alcoholic  beverap  may  be  all  owe 
if  thouo-ht  desirable.  The  corpulent  patients  usually  lose  weight  on  this 
treatment,  which  should  not  be  allowed  to  continue  until  the  patmnt  is 
too  thin,  and  thin  patients  should  be  encouraged  take  sufficien 
amounts  of  food  to  protect  the  body  from  loss  of  weight.  Unless  con- 
traindicated, the  patients  should  take  sufficipt  exercise. 

In  Young  Persons.— The  mild  cases  of  diabetes  in  young  people  usua  y 
occur  in  nervous  individuals,  and,  knowing  the  deleterious  effects  of  tp 
much  carbohydrates  in  such  patients,  the  starch  tolerance  should  be 
estimated  from  time  to  time,  the  amount  of  bread  and  potatoes  allowed 
being  only  the  amount  that  can  be  given  without  producing  glycosuria, 

or  only  that  of  a most  trifling  character.  • i 

Milk  is  of  great  service  in  these  cases,  and,  notwithstanding  the  tact 

that  it  contains  some  sugar,  it  is  a good  plan  to  allow  a liter  of  milk  a day 
to  the  standard  carbohydrate-free  diet,  and  then  ascertam  the  amount 
of  bread  and  potatoes  that  may  be  added  iii  addition  to  this.  As  in  t le 
older  individuals,  the  patient  is  told  to  omit  all  sugars  and  sweets  an 
all  starchy  foods,  except  bread  and  potatoes,  fresh  vegetables  and  hui 
being  allowed  in  moderation.  The  amounts  of  bread  and  potatoes 
allowed  should  be  taught  the  patient  by  weighing  the  quantities  a tew 
times;  afterward  the  amounts  can  be  judged  by  the  eye  without  much 
difficulty.  Where  the  diet  becomes  very  irksome,  and  the  craving  t 
sweets  very  great,  small  amounts  of  other  various  farinapmis  pr^aia 
tions  may  be  allowed  in  place  of  part  of  the  bread  or  potatoes.  1 oods 
that  might  be  mentioned  in  this  connection  are  chocolate,  vpious  tiuits, 
and  the  various  jams  and  preserves.  Foods  containing  fats,  as  but  er 
and  oil,  are  very  valuable,  and  the  varieties  of  cheese  containing  fat 

may  all  be  used.  , 

These  patients  are  particularly  difficult  to  manage,  as  they  are 
young,  usually  not  very  ill,  and  often  inclined  to  overindulgence  in 
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sweets,  alcohol,  or  in  other  directions,  the  dangers  of  which  should  be 
carefully  explained  to  them. 

Moderately  Severe  Forms  of  Glycosuria. — These  are  the  cases  in  which 
sugar  occurs  in  the  urine  unless  all,  or  nearly  all,  the  carbohydrates  are 
withdrawn.  The  tolerance  for  c-arbohydi’ates  varies  greatly  from  time  to 
time,  and,  as  a rule,  usually  decreases  as  time  goes  on.  These  patients 
should  undergo  periods  of  more  or  le.ss  complete  abstinence  from  carl)0- 
hydrates  two  or  three  times  a year  if  possilile,  this  being  carried  out  in  a 
hospital  or  a private  institution,  until  the  patient  learns  something  about 
the  diet.  During  this  period  of  abstinence  the  patient  should  be  at  as 
complete  mental  rest  as  possible,  and  only  a very  limited  amount  of 
physical  exercise  taken.  As  much  of  the  time  should  be  spent  in  the 
fresh  air  as  possible.  These  periods  of  abstinence  from  carbohydrate 
food  increase  the  patient’s  resistance,  and  usually  cause  an  increase  in  the 
tolerance  for  starch  and  sugar.  At  the  end  of  the  period  of  abstinence 
the  exact  toleration  of  carbohydrates  may  be  determined. 

During  the  intervals  the  patient  should  be  on  a reasonably  strict  diet, 
consisting  of  all  sorts  of  fresh  and  preserved  meats,  fresh  and  preserved 
fish  and  shell-fish,  eggs,  all  sorts  of  fats,  either  animal  or  vegetable, 
green  vegetables,  such  as  lettuce,  endives,  cress,  spinach,  onions,  aspara- 
gus, cauliflower,  various,  varieties  of  cabbage  and  green  beans,  olives, 
and  canned  asparagus,  pickles,  and  sour-krout.  The  fatty  cheeses  and 
cream  cheeses  are  also  very  useful.  In  addition  to  these  things,  limited 
amounts  of  food  containing  starch  may  be  allowed  in  certain  moderate 
quantities.  The  exact  amounts  should  be  carefully  measured,  and  this 
is  best  done  by  some  one  who  looks  after  the  patient.  The  amount  of 
bread  or  potatoes  allowed  daily  may  be  replaced  by  other  foods  con- 
taining a like  amount  of  carbohydrate,  as,  if  the  the  patient  wishes,  a 
liter  of  milk  may  be  given  in  place  of  50  gm.  of  bread,  or  this  changed 
for  certain  amount  of  beans  or  other  things. 

Severe  Forms  of  Glycosuria. — These  usually  occur  in  individuals  under 
forty,  generally  run  a rapid  course,  and  end  fatally.  The  patient 
should  undergo  frequent  periods  of  rigid  dieting,  as  suggested  above, 
if  possible,  three  or  four  months  out  of  the  year  being  spent  in  a sani- 
tarium or  hospital  under  strict  supervision. 

Diabetic  Coma. — If  the  patient  is  actually  stricken,  the  diet  is  not  of 
any  special  importance,  but  in  the  threatened  cases  much  may  be  done 
to  prevent  the  onset  of  the  coma.  The  patient  should  be  put  to  bed, 
milk  may  be  given  to  drink,  usually  fairly  large  quantities  of  alcohol, 
preferably  in  the  form  of  dry  champagne,  should  be  given  frequently,  and 
large  doses  of  sodium  bicarbonate,  administered  either  by  mouth  or  by 
rectum.  If  the  urine  is  not  passed  freely,  salt  solution  should  be  admin- 
istered subcutaneously,  and  von  Noorden  has  suggested  adding  from 
8 to  10  per  cent,  grape-sugar  to  this,  with  the  idea  of  stimulating  excre- 
tion. In  case  the  patient  recovers,  he  should  be  allowed  a mixed  diet 
containing  a certain  amount  of  carbohydrate,  care  being  taken  that  too 

much  is  not  given.  n t i 

Diet  Cures. — Various  diet  cures  have  been  suggested,  all  of  them 


DIET  IN  OBESITY 


429 


deDcndin..  upon  the  fact  that  it  a patient  .s  kept  from  one  to  two  weeka 
o,?some  one  fonn  of  food  containing  starch  there  is  often  established 

an  increased  tolerance  for  carbohydrates  This  may  be  done  by  he 
an  „,,„o.ested  by  von  Noorden,  and  potatoes,  as  suggested 

rliermtr'ye  -ny  other  things  have  been  suggested. 

^ We  have  found  that  the  oatmeal  diet  is  usually  well  boine,  and  pio 
ducL  Rood  results,  especially  in  the  severe  cases  in  which  it  is_ impossible 
to  get  die  urine  free  from  sugar  even  on  a strict  diet,  and  in  cases  in 
Ihich  there  is  diacetic  acid  and  acetone  in  the  urine  Ihe  oatmea  is 
cooked  very  thoroughly,  and  the  white  o egg  or  sorne  form  of  vege  ab  e 
a^mnin  added  to  increase  its  food  value,  robm-at  being  a palatable 
preparation.  Butter  is  allowed,  but  no  meat^  The  meals  are  given  at 
Lort  intervals.  Cognac,  light  wines,  and  black  coffee  are  allowed 
Once  a week  a vegetable  day  is  given,  on  which  other  things  are  allowed 
to  break  the  monotony  of  the  diet,  and  small  amounts  of  nmat  and  fish 
may  be  allowed  if  the  patient  finds  the  diet  unbearable.  The  oa,tmea 

treatment  is  usually  kept  up  from  one  to  two  weeks,  ^ 

severe  cases,  there  is  usually  found  very  beneficial  results.  It  should 

not  be  used  in  mild  cases.  i i „ 

We  have  also  found  that  the  tolerance  for  utilizing  carbohydrates 

may  be  increased  in  the  severe  cases  by  placing  them  on  a strict  diet, 
and  adding  large  quantities  of  soya  beans.  These  beans  may  be  served 
in  many  ways,  and  are  palatable  when  prepared  as  the  small  navy  beans, 
that  is,  in  soups,  boiled  beans,  or  baked  beans.  These  beans  contain 
only  8 per  cent,  of  sugar  and  no  starch  and  a very  high  percentage  of 
protein,  and  make  a particularly  valuable  addition  to  the  diet  of  dia- 

bctics 

Substitutes  for  Sw^rar.— Various  things  have  been  suggested  as  sub- 
stitutes for  sugar,  most  of  the  _ preparations  being  furnished  m small 
tablets,  each  having  the  sweetening  power  of  an  ordinary  lump  of  sugar, 
saccharin,  garantose,  dulcin,  and  saxin  being  most  frequently  used. 

Substitutes  for  Bread.— Msuij  have  been  suggested,  but  none  of  them 
are  very  satisfactory.  Gluten  bread  is  the  most  popular,  but  most  gluten 
breads  contain  nearly  as  much  starch  as  the  ordinary  varieties.  Certain 
manufacturers  prepare  sugar-free  foods,  some  of  which  are  reliable. 
Almond  cakes  and  cocoanut  cakes  and  dishes  made  with  aleuronat  or 
peanut  flour  may  be  tried.  Soya-bean  flour  may  be  also  utilized  for 
making  muffins  and  other  articles  of  diet.  Care  .should  be  taken ^ in 
using  the  various  diabetic  foods  and  flour  to  see  what  the  composition 
of  the  food  is.  A.  L.  Winton  has  published  a report  to  the  Connecticut 
Agricultural  Station  which  contains  quite  a complete  list  of  those  on  the 


market. 

Obesity. — ^The  causes  of  obesity  are  numerous,  but  perhaps  about 
50  per  cent,  of  the  cases  are  due  to  hereditary  influences.  Overfeeding, 
especially  when  accompanied  by  insufficient  exercise,  is  sometimes  a 
factor,  and  some  people  have  the  tendency  to  take  on  weight  as  they 
grow  older.  In  some  instances  the  gain  in  weight  is  associated  with  the 
too  free  use  of  alcohol. 
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Reduction  cures  of  various  kinds  liave  been  in  vogue  for  many 
years.  This  method  of  treating  obesity  is  frequently  spoken  of  as 
banting,  taking  the  name  from  a reduction-cure  suggested  by  a Dr. 
Harvey  for  a Mr.  Banting,  who  sub.sequently  publislied  an  account  of  the 
treatment. 

Various  modern  authorities  have  studied  the  subject  of  obesity, 
among  which  may  be  mentioned  Epstein  and  Oertel. 

In  considering  the  question  of  reduction-cures,  it  is  necessary  to  take 
into  account  whether  the  patient  is  plethoric  or  anemic,  and  it  is  also  ol 
extreme  importance  to  consider  the  age,  the  condition  of  the  heart  and 
arteries,  the  condition  of  the  liver  and  digestive  organs,  as  well  as  the 
general  appearance  of  the  patient.  As  a general  rule,  reduction-cures  are 
not  necessary  in  patients  under  twenty  years  of  age,  but  the  diet  .should 
be  so  arranged  as  to  prevent  any  further  increase  in  the  deposition  of  fat. 

Diet  cures  may  be  undertaken  with  great  benefit  in  many  cla.sses  of 
cases,  and  they  are  particularly  useful  in  patients  between  twenty  and 
fifty  years  of  age  who  are  excessively  over  weight. 

If  the  patient  is  not  too  fat,  is  in  good  health,  and  is  in  no  way  in- 
commoded, it  is  only  necessary  to  limit  the  diet  so  that  the  patient  does 
not  take  on  any  additional  flesh;  but  if  there  are  any  symptoms  accom- 
panying the  overfat  condition,  or  if  there  is  disease  of  the  circulation, 
such  as  myocarditis,  valvular  heart  lesions,  or  deposits  of  fat  about  the 
heart,  or  hypertrophy  of  the  heart,  reduction-cures  will  be  found  of  great 

value.  • 1 1 • 

In  certain  diseases  of  the  respiratory  system  associated  with  obesity, 

such  as  bronchitis,  emphysema,  or  where  there  are  deformities  of  the 
chest,  reduction  cures  may  also  be  of  great  service.  In  fat  people 
with  chronic  interstitial  nephritis  the  proper  reduction  is  most  useful 
in  maintaining  the  general  health  of  the  patient.  Reduction-cures  ma} 
also  be  undertaken  when  the  patient  is  suffering  frorn  any  disease  affect- 
ing locomotion,  as  arthritis  deformans  or  hemiplegia  or  other  nervous 
diseases,  and  it  is  occasionally  necessary  in  the  after-cure  of  tuberculosis 
cases  that  have  been  unduly  fattened  in  the  course  of  the  treatment. 
These  patients  should  be  reduced  slowly  to  get  over  the  fat,  flabby  con- 
dition in  which  many  of  them  find  themselves. 

Another  very  large  class  of  cases  in  which  reduction-cures  are  under- 
taken is  chiefly  in  women,  on  account  of  the  personal  appearance.  In 
families  in  which  there  is  a distinct  predisposition  to  obesity  the  diet 
should  be  restricted  so  as  to  prevent  any  undue  increase  in  weight. 

Under  some  conditions  reduction-cures  should  not  be  undertaken. 
The  slight  increases  in  obesity  are  best  managed  by  restricting  the  diet 
so  as  to  prevent  any  further  increase.  Patients  who  have  been  fat  for 
twenty  or  thirty  years,  and  who  are  growing  older  with  but  a slight 
increase  in  the  obesity,  need  not  be  reduced,  as  the  tendency  after 
certain  ages  are  reached  is  toward  greater  leanness.  In  cases  where 
there  is  atheroma  the  patient  should  not  undergo  a cure. 

The  question  which  is  freciuently  asked  is  that  regarding  the  reduc- 
tion of  especial  parts  of  the  body,  and  this  will  depend  largely  upon 
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whether  the  reduction  is  undertaken  slowly  or  rapidly.  If  the  reduction 
is  undertaken  slowly,  the  fat  is  absorbed  from  all  over  the  body,  while 
in  rapid  reductions  the  loss  of  weight  comes  chiefly  from  the  neck,  the 

breasts,  the  arms,  and  the  calves  of  the  legs._ 

Massage  is  frequently  used  in  connection  with  reduction-cures, 
but  it  should  be  remembered  that  the  effect  is  to  rather  increase  the  part 
massao-ed  than  to  reduce  it,  although  general  massage  is  often  of  great 
use  in'^patients  who  are  unable  to  take  sufficient  exercise. 

Certain  symptoms  may  follow  reduction-cures.  1 hey  may  also  be  the 
cause  of  hernias,  displacements  of  the  kidney  and  uterus,  and  occasion- 
ally of  o-astroptosis  or  enteroptosis.  Gall-stone  colic  is  said  to^  be  more 
frequent  in  women  who  have  undergone  reduction-cures  than  m others. 

Reduction-cures  are  usually  best  given  over  a period  of  four  or  five 
weeks,  having  the  patient  lose  from  five  to  fifteen  pounds  during  this 
interval,  and  then  to  restrict  the  diet  so  there  will  be  no  further  gam,  and, 
after  keeping  the  patient  on  this  for  a while,  to  reduce  him  still  further 
by  another  period  of  restricted  diet.  In  all  cases  the  amount  of  protem 
food  should  be  increased.  In  plethoric  patients  the  protein  is  increased 
while  the  fat-forming  foods,  the  carbohydrates,  and  fats  are  greatly 
reduced  The  amount  of  fluid  taken  is  limited  to  about  the  normal 
amount,  that  is,  about  1500  c.c.  a day  or  a little  below  this  In  cases 
where  there  is  anemia  the  protein  is  also  increased  and  the  fat-forming 
foods  decreased,  and  there  should  be  a decrease  in  the  amount  of  fluid 
given.  In  the  third  class  of  cases,  sometimes  called  hydremic  cases, 
where  the  protein  and  fat  of  the  body  are  gradually  decreasing,  the 
protein  should  be  increased  and  sufficient  fat-forming  foods  given  to 
prevent  any  further  waste  in  the  body,  while  the  amount  of  fluid  ingested 
should  be  diminished. 

The  amount  of  food  given  in  any  instance  should  be  well  within 
the  limit  of  that  which  can  be  completely  used.  Oertel  has  suggested 
the  following  minimum  and  maximum  standards  during  the  periods  of 
reduction : 


Proteins.  Fats.  Carbohydrates.  Minimum  calories.  Maximum  calories. 

156-170  25-45  75-120  1180  1608 

If  the  patient  is  taking  sufficient  exercise,  from  2500  to  3500  calories 
daily  will  be  utilized  by  the  body,  and  the  difference  between  that 
taken  and  that  utilized  will  come  from  the  body-fat.  Exercise  is  a very 
important  factor  in  reduction  cures.  It  should  be  regulated  to  the 
patient’s  strength  and  gradually  increased.  Often  patients  with  certain 
forms  of  heart  disease  who  are  being  reduced  may  take  exercise  with 
great  advantage,  walking  being  the  form  ordinarily  chosen,  the  distance 
in  any  given  case  being  carefully  regulated.  The  patient  is  instructed 
to  take  as  much  time  in  making  the  distance  as  he  wishes,  always  being 
careful  not  to  go  too  fast,  and  not  to  produce  palpitation  or  other  heart 
.symptoms.  After  the  patient  is  able  to  go  these  distances  on  the  level, 
slight  grades  may  be  given  him  to  climb,  varying  the  distance  and  the 
grade  with  the  condition  of  the  patient.  Individual  attention  to  each 
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case  and  constant  supervision  are  necessary  to  i)revent  doing  damage 
to  the  heart,  especially  in  patients  who  already  have  heart  lesions  and 
who  are  too  ambitious.  Exercise  is  contraindicated  in  myocarditis 
where  there  is  pronounced  albuminuria  or  general  a^dema.  In  such 
cases  rest  and  proper  medication  are  advisable. 

There  are  many  other  methods  of  reduction,  the  Schweninger 
method,  which  is  much  like  the  above,  except  that  the  use  of  fluids  at 
meals  is  absolutely  prohibited,  the  fluid  taken  being  consumed  at  least 
two  hours  after  the  meal. 

See  uses  an  increased  amount  of  fluid  in  certain  cases,  especially 
where  there  is  a gouty  or  so-called  uric-acid  diathesis,  claiming  that  the 
increased  amount  of  fluid  stimulates  metabolism  and  aids  elimination. 

The  Salisbury  method  consists  of  putting  the  patient  upon  a diet 
which  is  chiefly  composed  of  meat  and  giving  him  hot  water.  One 
other  method  may  be  mentioned,  which  in  certain  cases  may  be  of 
especial  value,  and  that  is  reduction  by  means  of  a rest-cure,  as  sug- 
gested by  Weir  Mitchell.  The  patient  is  placed  at  rest  and  put  upon  a 
milk  diet,  and  later  upon  a skimmed  milk  diet.  The  amount  is  gradually 
reduced  until  the  patient  is  losing  a half  a pound  a day  more  or  less,  as 
may  be  thought  best  in  the  case  under  observation.  Massage,  Swedish 
movements,  baths  and  packs,  and  electricity  are  useful  adjuvants  to  the 
treatment.  Care  should  be  taken  not  to  reduce  the  patient  too  rapidly 
or  to  produce  weakness  by  too  severe  dieting.  In  certain  cases  the 
restriction  of  the  diet  need  not  be  to  milk  alone. 

Diet  Cures. — ^There  are  a large  number  of  special  methods,  or  special 
diets,  which  are  used  extensively  in  the  treatment  of  various  conditions, 
usually  spoken  of  as  cures,  although  in  many  instances  all  that  is  in- 
tended to  be  produced  is  an  amelioration  of  certain  symptoms. 

Tvriik  Cure. — Milk  has  always  been  extensively  used  in  the  treatment 
of  disease,  and  exclusive  milk  diets  have  been  especially  urged  by 
Karell,  Weir  Mitchell,  and  others,  particularly  in  the  treatment  of 
various  nervous  conditions,  but  it  may  also  be  used  with  excellent  efiect 
in  dropsies,  either  of  renal,  hepatic,  or  cardiac  origin,  in  disease  of  the 
liver  and  various  stomach  and  intestinal  diseases,  such  as  chronic  indi- 
gestion and  colitis,  disturbances  of  metabolism,  and  the  various  troubles 
resulting  from  it  are  often  relieved  by  this  method  of  treatment  It  is 
often  a good  plan  to  start  with  skimmed  milk,  especia%  wTere  there  is 
difficulty  in  digesting  whole  milk,  and  sometimes  modifications^of  mi 
buttermilk,  kumiss,  or  similar  preparations,  are  used.  If  diarrhoea 
results,  the  milk  may  be  boiled,  especially  with  the  addition  of  small 
amounts  of  some  cereal  gruel.  The  milk  is  taken  slowly,  m de  ni  e 
quantities  at  definite  times,  starting  usually  with  3 to  6 
four  times  a day,  and  then  the  amount  is  gradually  ^yeased  until  some- 
thing like  2 quarts  a day  are  given.  Later  on  in  the  tieatment  o 
articles  of  food  are  gradually  added,  and  the  patient  ^ 

normal  diet.  During  the  first  week  or  two  of  the 
usually  drowsiness,  slight  loss  of  weight,  and  a coated 
on  there  is  considerable  gain  in  weight  and  an  increase  m the  amount 
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of  urine  passed,  while  the  stools  are  of  light  yellow,  and  have  a peculiar 
odor  of  the  milk  stools  of  infancy. 

In  place  of  the  milk  cure,  a whey  cure  is  sometimes  used,  and  a 
kumiss  cure  has  also  been  advised  in  many  different  conditions.  More 
recently,  owing  to  Metchnikoff’s  publication,  buttermilk,  and  particu- 
larly milk  which  has  been  inoculated  with  the  Bulgarian  lactic  acid 
bacillus,  are  frequently  used,  either  alone  or  in  connection  with  other 
food.  These  preparations  seem  to  have  especial  value  in  certain  forms 
of  malnutrition,  in  fermentative  diarrhoeas,  and  certain  of  the  chronic 
dyspepsias  and  in  cases  where  plain  milk  is  not  well  borne. 

Other  cures  are  the  egg-yolk  cure,  which  has  been  recommended  in 
diabetes,  in  malnutrition,  and  in  tuberculosis;  the  grape  cure,  which 
consists  of  eating  from  4 to  6 pounds  of  grapes  daily,  and  other  fruit 
cures.  There  are  numerous  other  methods,  such  as  the  dry  cure,  the 
meat  and  hot-water  cure,  and  the  Kneipp  cure  which  need  not  be  con- 
sidered at  this  time. 

The  Salt  Free  Diet. — It  has  been  suggested  in  a number  of  different 
conditions,  particularly  where  the  nervous  system  seems  to  be  hyper- 
sensitive, in  epilepsy,  in  diseases  of  the  kidney  where  there  is  a tendency 
to  oedema  or  even  latent  oedema,  and  some  other  conditions. 

Two  methods  may  be  used,  the  first,  or  milder  form,  consists  of 
removing  the  salt  cellar  from  the  table,  and  having  the  patient  avoid 
articles  known  to  contain  much  salt;  the  second  or  stricter  diet  may 
be  arranged  with  the  cooperation  of  the  kitchen.  Fresh  meat  should  be 
used  and,  no  salt  should  be  used  in  the  cooking.  Fresh-water  fish  may 
be  allowed,  but  the  salt-water  variety  should  be  avoided.  Fresh  eggs 
may  be  taken  in  any  form  desired ; vegetables  should  be  prepared  as  far 
as  possible  without  the  use  of  salt,  potatoes,  and  rice  being  the  most 
palatable  without  the  addition  of  it.  Bread  should  be  made  without 
salt.  Green  vegetables  and  various  sweets  are  all  useful,  and  chocolate 
will  be  found  of  especial  value.  Fresh  unsalted  butter,  fresh  cream, 
and  unsalted  cheese  may  all  be  used. 

VoL.  I — 28 


HYGIENIC  MEASURES:  THE  MANAGEMENT 
OF  EPIDEMICS  AND  DISINFECTION 

By  JOHN  WALTER  KERR,  M.  D. 


The  ultimate  object  of  all  hygienic  measures  is  the  prevention  of 
morbidity  and  mortality.  On  their  observance  depends  not  only  in- 
dividual health  and  happiness,  but  ultimately  the  material  prosperity 
and  continued  existence  of  the  state  itself.  In  scope,  such  measures 
are  personal,  communal,  or  national.  They  react  favorably  not  only  on 
the  individual  and,  through  him,  the  state,  but  modify  prenatal  influences 
on  which  to  some  extent  at  least  the  phenomenon  of  natural  immunity 
depends. 

Knowledge  regarding  the  practical  application  of  the  principles  of 
hygiene  is  accordingly  an  essential  part  of  the  equipment  of  every  physi- 
cian, and  his  profession  should  be  able  to  exercise  its  legitimate  function 
as  conservator  of  the  public  health.  The  medical  profession  is  rightly 
expected  not  only  to  advise  the  individual  regarding  his  sanitary  welfare, 
but,  as  far  as  possible,  to  protect  the  community  from  the  deleterious 
influences  of  heredity,  and  from  among  its  members  should  come  the 
public  officers  on  whom  devolve  administrative  duties  pertaining  to 
preventive  medicine. 

It  is  proposed,  therefore,  to  outline  those  hygienic  measures  of  a 
fundamental  character  which  the  physician  is  daily  called  upon  to 
prescribe.  They  may  be  logically  considered,  first,  in  relation  to  the 
individual;  second,  the  community;  and  third,  the  state.  Since,  however, 
disinfection  is  perhaps  the  most  important  single  measure  applicable  in 
the  interest  of  all  three,  it  may  properly  be  given  separate  consideration, 
as  may  also  the  management  of  epidemics. 


HYGIENIC  MEASURES— INDIVIDUAL 

From  an  etiological  standpoint,  diseases  may  be  classified  as  consti- 
tutional or  environmental,  the  former  being  due  to  congenital  defects 
or  errors  of  nutrition,  and  the  latter  to  outward  deleterious  influences, 
such  as  the  attacks  of  pathogenic  micro-organisms.  In  order  to  avoid 
congenital  defects  it  is  necessary  that  hygienic  measures  in  the  interest 
of  the  individual  shall  long  antedate  his  birth.  It  naturally  follows, 
therefore,  that  such  measures  must  first  react  favorably  on  the  lives  of 
those  responsible  for  his  existence. 
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From  the  moment  of  birtlt,  the  elVeet  of  prenatal  inHuence  npon 
dcveloimicnt  receives  no  fiirtlior  accretions,  and,  aside  from  those  states 
of  deh  lity  tliat  arc  iiianifcst  from  the  outset,  the  health  of  he 
is  Lost  wholly  dependent  on  his  habits  and  environment.  1 he  latte 
n Lnv  ‘"stances  inay  be  intluenced  by  him  only  in  so  far  as  relates  to  ns 

irihe'etrdsr’ofm^^^^ 

of  the  excretioiis;  enjoy^^ 

able  amount  ot  exeicise,  me  secu  nrf^mote  health. 

mze  generally  the  value  of  and  ignorant  classes  there 

and  hygienic  standpoints,  but  am  g ^ ^ ^ ^ measure.  Their  - 

is  difficulty  in  fairly  f„d  diis  is  best  accomplished 

education,  therefore,  becomes  nec^  ^ method  is  primarily  beneficial  to 

iSllirem  ?nd  ^ be  expected  to  react  favorably  also  on  other 

metabolism  and  in  condition  for  the 

proper  exercise  of  its  natmy  *"l'°*Ih!ftpmr>erature  of  the  water  and  its 
Baths  are  classified  both  as  o a tempera- 
mode of  application.  A cold  ba  p gpo  F. ; a tepid  bath  from 

tore  of  40»  to  70°  F. ; a coo  b^"l00°  F Ld  a hot  bath  from  100° 
rAo°  F ’^  yirL  a"  red  to  as  graduated,  the  temperature  of 
he  Lter'to  begin  with  being  90^'.  “fLpmLt  of  bathing, 

Childhood  is  the  P^PyLTthL  ch^  have  Lir  regular  morning 

LyTouTg:‘ath"^^^  -ghtllso  to  brush  its  teeth,  and  later 

the"  care  of  its  hair  and  nails.  l,v  anointine  the  body  with 

The  initial  bath  after  birth  « P/f3‘*LperLire'’of  100°  F.,  and 
olive  oil.  The  bath  water  *ould  be  at  t P advances,  the 

treatrr  “fju  .<». . '■ 

■'?r!  s “;:»i  PI » 

the  cutaneous  3easeL^^^^^^^  mid  the  nervous  sys- 

Lrb.;a"ed.“:f  :lXh  ^ con.inu’ed  not  over  tong,  there 


HYGIENIC  ME  A S U RES— IN D I VI D UA  L 


437 


follows  what  is  known  as  the  “normal  reaction,”  which  manifests  itself 
by  dilatation  of  the  cutaneous  vessels,  redness  and  warmth  of  the  surface 
of  the  body,  and  return  to  normal  of  the  heart  and  respiration  rate. 

Cool  baths  are  best  taken  in  the  early  morning,  and  if  the  normal 
reaction  does  not  follow,  but  instead  blueness  of  the  skin,  shivering  and 
continued  cold,  they  should  be  discontinued.  This  is  likely  to  happen 
only  in  the  case  of  delicate  children  and  adults  and  old  people. 

Whole  baths  may  be  taken  by  means  of  the  sponge-bath,  the  tub-bath, 
the  shower-bath,  or  the  surf-bath.  The  latter  is  especially  beneficial 
because  of  the  exercise  and  pleasure  attendant  upon  it,  and  not  due  to 
any  inherent  property  of  sea  water. 

The  shower-bath  is  also  attended  by  a certain  amount  of  exercise, 
and  more  stimulating  than  tub-bathing,  because  of  the  impact  of  the  fall- 
ing water  upon  the  skin. 

The  cool  tub-bath  is  most  convenient  and  generally  used.  The 
addition  to  it  of  commercial  sea  salt  is  valueless. 

Warm  baths  are  more  cleansing  and  sedative,  and  best  taken  before 
retiring. 

Should  facilities  for  complete  bathing  not  be  at  hand,  the  sponge- 
bath  and  foot-bath  should  be  employed  daily,  particular  attention  being 
paid  to  cleansing  of  the  face,  hands,  feet,  groins,  genitals,  and  axillae. 

Protection  from  Heat  and  Cold. — By  reason  of  the  nervous 
mechanism  regulating  the  production  and  loss  of  heat,  and  the  conserving 
of  heat  with  clothing,  man  is  able  to  withstand  any  climate.  The  use 
of  wearing  apparel,  therefore,  becomes  a hygienic  measure.  Choice  of 
clothing  depends  on  the  season,  and  the  availability  of  the  different 
materials,  which  include  cotton,  linen,  wool,  silk,  furs,  leather,  and  rubber. 
While  cotton  garments  do  not  shrink  in  washing,  they  are  not  very 
hygroscopic,  and  rapidly  conduct  away  heat.  In  summer,  on  account 
of  their  lightness,  they  are  preferable  to  woolen  ones  as  a means  of  pro- 
tection against  the  sun’s  rays,  but  on  account  of  its  property  of  conduc- 
tivity, cotton  is  not  the  most  suitable  material  for  underwear.  Its 
property  of  dissipating  heat  may  be  overcome,  however,  by  using  loosely 
woven  fabrics,  or  two  or  three  garments  over  one  another,  as  air  is  a 
poor  conductor  and  the  body  is  thus  wrapped  in  superimposed  blankets 
of  air.  Linen  likewise  favors  the  dissipation  of  heat,  and  does  not 
absorb  moisture  as  readily  as  wool.  Its  use  in  summer  is  advisable,  but 
not  for  underwear. 

Wool  is  a poor  conductor  of  heat  and  very  hygroscopic.  On  account 
of  these  properties  and  because  of  its  lightness  it  is  especially  suited  for 
garments  used  in  any  climate.  It  protects  from  cold  and  prevents  too 
rapid  evaporation  from  the  skin.  Its  use  as  a material  for  undei’wear 
is  accordingly  advised,  and  in  the  tropics  this  is  especially  applicable  for 
the  prevention  of  chilling,  which  may  give  rise  to  dysentery  and  conges- 
tion of  the  internal  organs.  Woolen  underwear  requires  frequent 
washing  because  of  its  property  of  absorbing  odors  and  effete  matter 
from  the  body,  but  because  of  its  liability  to  shrink  and  harden,  such 
washing  must  be  carefully  done. 
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Silk  is  also  an  excellent  material  for  clothing,  especially  underwear, 
on  account  of  its  being  very  hygroscopic  and  a poor  conductor  of  heat 
and  because  of  its  “lightness.”  It  has  the  additional  advantage  that 
it  is  more  cleanly,  does  not  shrink,  and  is  less  irritating  to  the  skin  than 

Leather  and  water-proof  clothing  are  sometimes  of  .service  on  account 
of  their  property  of  protecting  from  winds,  ram,  and  exposure  to  injuries, 
and  the  indications  for  their  use  are  to  promote  comfort  and  prevent  dis- 

Care  in  the  selection  of  clothing  is  especially  nece.ssary  during  child- 
hood. The  clothing  at  this  age  should  be  warm  and  bose;  it  shou 
cover  the  body,  and  the  undergarments  should  preferably  be  made  of 
silk  or  soft  wool.  Undue  exposure  of  the  body,  such  as  the  knees  and 
leo-s  with  the  view  to  hardening  the  child,  really  diminrshes  resistance 
through  loss  of  heat,  and  results  in  congestion  of  internal  organs,  with 

body  nor  with  respiration,  digestion,  or  circulation  of  the  blood.  Tig 
Ling  garments  should  be  avoided,  especially  those  interfering  ^Mth 

^^^^SLe^lLraL  light  colors  absorb  less  heat  from  the  sun’s  rays  they 
are  cooler  b summerL  particularly  suited  for  tropical  wear.  In  the 
Lobs  car^is  necessary  to  avoid  undue  exposure  to  the  direct  rays  of  the 
tropics  ca  ^ 1 should  be  worn,  made  of  white,  gray,  or 

RlUlatiK'Excretion.-The  exercise  of  hygienic  measures  has 
Keguiaxion  ui  „ipans  of  nroper  diet  and 

a potent  influence  on  the  excretio  • y ^^otionL  die  skin  and 

exercise  much  may  be  done  ‘«'ght 

kidneys  and  prevent  to  evacuate  the  bowels  or 

early  the  habits  of  regularity.  performance  of 

bladder  should  always  be  granted,  day,  prefer- 

tins  function  may  be  accomplished  drinkL  of  an  abundance  of 

ablv  shortly  after  the  morning  n ‘ , p,-  ^ combating  constipation, 

water  is  to  be  encouraged,  as,  in  addition  to  » the  excre- 

this  element  of  food  flushes  the  urinary  tract,  and  piomotes 

'”"pu«  ^anrs^ishine.-ln  order  that  *e  func.ml^of^i^^^^^ 

shall  be  properly  performed,  puie  ‘‘P  dioxid  should  not 

be  in  normal  proportion,  and  ^ ,„oaerate  amount  of  watery 

l;:;:T,1llrSmtialCnl-s -wd  nm.sual,y  low  
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of  the  air  giving  rise  to  dryness  of  the  skin  and  mucous  memliranes, 
and  great  moisture  preventing  evaporation  and  consequent  cooling  of  the 
body. 

The  greatest  danger  to  health,  however,  comes  from  vitiated  air, 
as  is  shown  by  the  development  of  “ colds  ” in  stuffy  rooms  and  the  undue 
prevalence  of  respiratory  affections  among  those  whose  lives  are  mostly 
spent  indoors  and  in  overcrowded  quarters. 

The  breathino-  of  foul  air  gives  rise  to  headache,  drowsiness,  and 
bodily  depression,  and  if  long  continued,  results  in  the  lowering  of 
resistance  to  disease,  especially  pulmonary  tuberculosis.  It  appears  that 
the  effects  of  breathing  impure  air  are  due  in  part  to  the  organic  matter 
(riven  off  during  respiration,  and  in  part  to  the  bacterial  growth. in  the 
compartment  brought  about  by  increased  heat  and  moisture.  Carbon 
dioxide  may  also  play  a minor  part,  as  may  also  carbon  monoxide,  the 
latter  originating  in  the  heating  apparatus,  or  as  a result  of  incomplete 
combustion  of  illuminants. 

Regardless  of  the  factors  bringing  about  vitiation  of  air,  the  neces- 
sity of  a pure  supply  is  clear.  The  individual  must  see  to  it  that  he 
obtains  an  abundance  of  pure  air  both  day  and  night.  The  windows 
of  his  sleeping  apartment  should  always  remain  open,  his  place  of  occu- 
pation should  be  well  ventilated,  and  when,  by  reason  of  vicious  inheri- 
tance, there  is  lowered  natural  immunity,  selection  of  outdoor  occupation 
should  be  advised.  The  increase  of  urban  population  tends  to  limit  the 
availability  of  pure  air  in  city  residences,  and  can  be  overcome  only 
through  prevention  by  the  state  of  overcrowding.  But  practically 
every  individual  is  free  to  spend  some  of  his  time  in  the  open  air,  and 
those  predisposed  to  affections,  such  as  tuberculosis,  will  do  well  to 
make  this  a regular  practice. 

Outdoor  life  also  permits  of  exposure  to  sunlight,  which  acts  as  a 
mental  stimulus  and  exerts  a favorable  influence  on  metabolism.  It  is 
known  also  that  direct  sunlight  is  a powerful  disinfectant  and  beneficial 
to  health.  While  excessive  exposure  to  light  on  the  part  of  the  individual 
may  be  injurious,  it  is  practically  certain  that  this  does  not  occur  under 
ordinary  conditions,  and  that  persons  who  live  in  the  open  air  are  health- 
ier than  those  who  live  indoors  and  follow  sedentary  occupations. 

Rest  and  Sleep. — Following  exercise  and  periods  of  mental  activity, 
there  is  necessity  of  rest  and  recreation.  This  applies  to  all  the  tissues 
of  the  body  with  the  possible  exception  of  certain  gland-cells  and  muscle- 
fibers,  and  even  these  slacken  their  activity  from  time  to  time. 

Fatigue  is  the  indication  for  rest,  and  experience  has  shown  that  the 
hours  of  the  day  are  best  apportioned  regularly  for  alternate  activity 
and  repose.  The  amount  of  rest  necessary  must  depend  on  the  char- 
acter of  work  and  the  capabilities  of  the  individual.  In  the  case  of 
children,  more  rest  is  required  in  which  to  permit  of  building  up  of  the 
tissues,  and  the  hours  of  labor  of  adults  have  been  progressively  dimin- 
ished in  recent  years.  Persons  engaged  in  monotonous  occupations 
should  be  provided  with  more  recreation  on  account  of  the  mental  effect. 

While  the  mental  activities  of  individuals  vary  greatly,  rest  and 
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rocroalion  arc  essential  to  all  to  prevent  nervous  exhaustion  and  mental 
degeneration.  The  eultivation  of  mental  control  will  do  much  to  prevent 
worry,  which  is  more  productive  of  nervous  breakdown  than  work, 
and  tiic  annual  vacation,  which  is  becoming  more  common  among  all 
classes  of  workers,  is  of  the  greatest  benefit  in  maintaining  the  health  of 

body  and  mind.  , , i ..  . i i 

As  to  the  amount  of  sleep  recpiired,  no  hard-and-tast  rule  can  he 

made.  It  depends  on  age,  occupation,  and  climate.  Eight  hours 
may  be  said  to  be  sufficient  for  the  average  man,  but  some  persons 
require  more  sleep.  On  the  other  hand,  it  is  said  that  Napoleon,  m the 
heyday  of  his  life,  never  slept  more  than  four  or  five  hours  m the  twenty- 
four,  and  five  or  six  hours  was  the  usual  allowance  oi  Frederick  of 
Prussia  during  the  greater  part  of  his  long  and  active  life  _ 

Sanitation  of  the  Home.— Hygienic  requirements  m the  interest 
of  the  individual  must  take  into  account  also  the  sanitation  of  the  house 
in  which  he  lives.  If  choice  is  practicable,  the  house  .should  be  located 
on  rising  ground,  high  enough  to  avoid  fogs  and  dampness,  and  pro- 
tected from  strong  winds  by  trees  and  shrubbery.  The  soil  should  be 
porous  and  capable  of  easy  drainage,  and  the  location  should  be  remove 
L far  as  possible  from  swamps  and  breeding-places  of  flies  and  mos- 

ample  supply  of  potable  water  should  be  provided,  and  there 
should  be  ^equate  facilities  for  the  removal  of  refuse.  In  the  absence 
of  sewage  conlctions  it  is  important  that  facilities  be  P^^ided  fm  the 
proper  disposal  of  excrement.  For  this  purpose,  a well-screened  dry 

earth  closet  is  well  suited.  . „ ..  , , j 

A southern  exposure  is  desirable,  especially  if  the  house  is  m 

a tene^nt  or  apartment,  and  in  any  event  it  shonld  be  well  hghted 
well  ventilated,  *^and  thoroughly  screened  and 
An  abundance  of  pure  air  and  sunshine  is  requisite  to  the 
ince  of  health,  and  since  air  is  vitiated  by  respiration,  eombus  ion 

-TE 

that  of  the  hospital  or  operating-room,  and  windows  « ^ 

papered.  The  furniture  should  be  pI“'.  “ ^^o®id®be  used  for 

is  best  accomplished  by  hot  water  or  steam  undei  low  pressuie.  P 
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(ires,  liowever,  aid  vci.dlHlion  and  render  more  eheerful  Ihe  living 
rooms  Every  house  should  have  a bathroom,  and  the  kitchen  and 
servants’  quarters  sliould  be  capable  of  thorough  sanitation  Under  no 
cireuiiistances  should  soil  pollution  be  allowed  to  occur  and  the  soiling 
of  the  surroundings  with  human  excretions,  such  as  sputum,  should  not 

be  allowed  to  occur.  , i , .1 

In  the  selection  of  a habitation,  overcrowded  tenements  and  dis- 
tricts are  to  be  avoided,  since  it  has  been  shown  by  statistical  studies 
that  the  morbidity  rate  increases  with  density  of  populations  In  general 
it  may  be  estimated  that  the  dwelling  should  contain  1000  cubic  feet 
for  each  occupant,  though  conditions  of  poverty  may  require  a very 
considerable  reduction  from  this  standard.  £he  by-laws  under  the 
London  Public  Plealth  Act  of  1891  require  a minimum  of  300  cubic  feet 
to  each  adult  occupant  in  sleeping-rooms  of  tenements,  and  400  cubic 
feet  in  rooms  not  used  exclusively  as  sleeping-rooms. 

The  individual  living  in  rented  quarters  is  under  the  same  obligation 
to  the  community  to  preserve  thorough  cleanliness  and  otherwise  ob- 
serve the  laws  of  personal  hygiene  as  is  the  owner  of  his  own  dwelling. 
In  addition  he  has  rights  under  the  laws  of  the  community,  and  sucli 
laws  also  place  restrictions  upon  him  in  the  interest  of  the  public  health. 
These  sanitary  laws  and  ordinances  represent  the  hygienic  measures 
necessary  for  the  protection  of  the  community,  and  will  be  considered 

under  that  head. 
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Under  modern  conditions  of  life  the  individual  himself  is  unable  to 
exercise  the  full  measure  of  protection  against  disease,  and  it  is  only 
through  official  agency  that  this  can  be  accomplished.  Community 
of  action  in  this  respect  has  brought  about  a marked  reduction  of  the 
death-rate,  which  during  the  last  century  has  declined  one-half  and  the 
expectation  of  life  increased  by  ten  or  twelve  years.  These  results, 
however,  are  due  almost  entirely  to  diminution  of  the  infectious  diseases, 
little  or  no  reduction  having  occurred  in  the  case  of  organic  and  other 
diseases  of  advancing  life. 

It  has  been  estimated  that  by  reasonable  and  practicable  measures 
of  prevention,  based  on  existing  knowledge,  the  amount  of  illness  now 
known  to  be  preventable  could  be  further  reduced  from  30  to  50  per  cent. 
But  in  order  to  do  so,  combined  effort  on  the  part  of  national,  state,  and 
local  health  authorities  will  be  required,  and  on  the  latter  will  devolve 
the  greatest  duty  in  this  respect.' 

The  town  or  township  is  generally  the  unit  of  sanitary  administration, 
but  it  derives  its  powers  in  this  respect  from  the  state,  and  may  be  said  to 


^ On  account  of  our  dual  form  of  government,  and  because  sanitary  police  powers 
within  the  states,  by  whatever  authority  exercised,  are  in  the  interest  of  the  com- 
munity, “ Hygienic  measures — communal  ” will  be  taken  in  this  cliapter  to  mean 
tliose  measures  properly  enforced  under  state  law.  On  the  other  hand,  “ Hygienic 
Measures — National”  will  be  taken  to  meon  those  measures  devolving  upon  the 
national  government  by  reason  of  its  sovereignty. 
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represent  the  hitter  in  the  connnunity.  In  some  instances  it  has  assumed 
great  imj)ortance  in  health  matters.  These  results  on  the  part  of  the 
municipality  predicate  the  adoption  and  enforcement  of  efficient  measures 
for  the  prevention  of  communicable  diseases  and  the  inauguration  of 
measures  having  for  their  object  the  improvement  of  hygienic  conditions 
by  means  of  which  life  will  be  rendered  more  productive. 

Among  the  more  important  hygienic  measures  necessary  in  the 
interest  of  the  community  may  be  considered  the  following;  Registra- 
tion of  cases  of  sickness  and  deaths;  care  of  cases  of  communicable 
diseases  and  prevention  of  their  spread;  maintenance  of  asylums;  sujier- 
vision  of  water  and  food  supplies;  removal  of  sewage  and  wastes,  super- 
vision of  dangerous  and  offensive  trades;  regulation  of  housing;  preven- 
tion of  nuisances,  and  disposal  of  the  dead. 

Registration  of  Cases  of  Sickness  and  Deaths.— Statistics  of 
morbidity  and  mortality  are  the  fundamental  basis  of  effective  sanita- 
tion, and  their  registration  now  devolves  primarily  on  state  and  local 
authorities.  The  laws  recently  enacted  for  the  collection  of  death 
statistics  are  in  general  uniform,  and  require  the  prompt  reporting  of 
deaths.  The  burial  or  removal  of  any  body  without  a permit  issued  by 
a local  registrar  is  forbidden,  and  no  permit  can  be  issued  in  those  states 
until  a complete  and  satisfactory  certificate  of  death  has  been  filed.  On 
the  undertaker  is  placed  the  responsibility  of  filing  the  certificate,  and 
the  medical  certificate  must  be  made  and  signed  by  the  physician  last 
in  attendance  on  the  deceased.  Through  such  provisions  and  their 
enforcement,  returns  of  all  deaths  will  be  made  possible,  and  the  re.sponp- 
bility  for  reporting  them  to  the  local  authority  is  fixed.  The  ocal  regis- 
trar’is  in  turn  required  to  report  regularly  to  the  state  authority,  the 
latter  being  given  supervisory  powers  under  the  law  for  the  faithful 
execution  of  its  various  provisions.  Falsification  or  failure  to  record 
either  permit  or  death  certificate  should  be,  and  generally  is,  a punish- 
able ofcnse.  The  data  thus  collected  are  enduring  records  of  the 
effectiveness  of  preventive  measures,  and  serve  as  a guide  for  further 

sanitary  laws  and  ordinances.  _ , .1  r. 

Morbidity  statistics  are  of  even  greater  importance  to  the  sanitarian 

than  mortality  statistics.  They  not  only  indicate  the  severity  of  disease 
and  its  damage  to  society,  but  serve  as  a guide  to  prompt  sanitary  action 
A complete  system  of  morbidity  registration  would  be  invaluable  both 
from  epidemiological  and  therapeutic  standpoints,  smce  it  would  be 
possible  to  determine  the  “expectation  of  sickness”  and  efficacy  of 
trpfltmpnt  under  different  conditions.  ^ 

Three  methods  have  been  proposed  for  the  collection 
statistics,  viz.:  enumeration,  estimation,  and  registration,  ihe  latt 
method  is  the  only  feasible  one,  but  its  success  thus  far  has  been  limited 
on  account  of  a lack  of  recognition  of  the  value  of  such 
munity.  Nevertheless,  the  systematic  registration  of  cases  of  pre'e" 
SSseasL  should  be  required  by  law.  and.  as  public  opinion  is  mouldri, 
other  remotely  communicable  diseases  should  be  added 
?n  PeZylvania  notification  is  required  to  be  made  to  local  health 
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authorities  of  31  diseases,  as  follows:  Actinomycosis,  anthrax,  bubonic 
plaaue,  cerebrospinal  meningitis,  chicken-pox.  cholera,  diphtheria, 
epidemic  dysentery,  erysipelas,  German  measles,  glanders,  hydrophobia, 

leprosy,  malarial  fever,  measles,  mumps,  pneumonia,  puerperal  fever, 
„ , , p „11  foftuyiic!  frnphnmn..  tridliniaSlS. 


cards  by  physicians  in  attendance  and  serve  as  a basis  for  the  nystitu- 
tion  of  preventive  measures  by  local  health  authorities.  Provision  is 
made,  however,  for  the  making  of  such  reports  by  telegraph  when  the 
nppp«c;ifies  of  the  case  demand. 

Measures  with  Respect  to  Communicable  Diseases.— The 
measures  to  be  taken  on  notification  of  an  infectious  disease,  endemic 
in  the  community,  are  essentially  the  same  as  during  epidemics,  the 
management  of  which  is  considered  on  p.  458.  The  local  health 
officer  or  inspector  should  visit  the  house  to  determine  whether  the 
patient  can  be  properly  cared  for  therein  or  should  go  to  hospital  and 
whether  necessary  precautions  are  being  taken  to  prevent  the  spread 

infection  to  others.  _ , , i -x  Uc.  m deev 

In  the  interest  of  the  community,  the  health  authority  should  also 

ascertain  whether  there  is  overcrowding  in  the  house,  and  whether  its 
occupants  in  consequence  are  unable  to  observe  necessary  preventive 
measures  if  the  case  remains.  In  addition,  it  should  be  determined 
whether  there  is  accumulation  of  house  refuse  or  fouling  of  the  premises 
that  may  affect  the  incidence  of  the  disease. 

An  inspection  should  be  made  of  the  sewerage  system  or  other 
means  of  disposal  of  excreta  and  wastes  to  determine  whether  there  are 
proper  ventilation  of  sewers,  trapping  of  house-drams,  removal  of  wastes, 

and  cleansing  of  basement  and  yards.  _ • p .• 

Every  effort  should  be  made  to  ascertain  the  origin  of  the  infection 
in  order  that  prompt  measures  may  be  taken  to  deal  also  with  the 
original  focus  of  infection.  This  will  necessitate  inquiry  regarding  the 
date  of  onset  of  the  illness  and  the  patient’s  whereabouts  immediately 
previous  thereto,  the  association  he  has  had  with  others,  the  condition 
of  the  premises,  the  number  of  occupants  in  the  house,  the  possibility 
of  previous  cases  in  the  same  house,  and  the  character  and  source  of  food 
and  water  supplies. 

Such  information  is  necessary  in  the  specific  instance  and  of  value 
also  for  the  improvement  of  sanitary  conditions  in  the  community  as  a 
whole. 

A most  important  measure  is  the  giving  of  instructions  regarding 
prevention  to  the  members  of  the  household,  which  may  be  done  m 
person  or  by  means  of  hand-bills,  and  the  public  should  be  warned  by 
means  of  placards  bearing  the  name  of  the  infection.^  The  question  of 
isolation  of  the  case,  surveillance  of  contacts,  administration  of  pio- 
phylactic  serum,  cleansing  and  disinfection  from  day  to  day,  will  then  be 
decided,  depending  on  conditions.  It  is  not  sufficient,  however,  to  leave 
the  enforcement  of  necessary  measures  entirely  to  the  attending  physi- 
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c'ian  and  family,  but  tlie  health  authority  should  give  the  matter  super- 
vision, and  on  the  termination  of  the  illness  be  prepared  to  carry  out 
necessary  disinfecting  ])rocedures.  In  the  mean  time,  if  there  is  reason 
to  suspect  the  water  or  food  supplies,  they  should  be  investigated.  In 
the  case  of  typhoid  fever  and  diarrhoeal  diseases,  if  the  only  available 
water  su]){)ly  is  not  above  suspicion,  the  water  should  be  boiled,  and  it 
would  be  better  if  all  milk  not  “certified”  were  pasteurized  before  use 
by  heating  for  twenty  minutes  at  a temperature  of  145°  F. 

Other  detailed  measures  will  suggest  themselves,  depending  on  the 
character  of  the  infection,  but  they  should  be  reasonable,  and  wisely 
enforced.  The  difficulties  surrounding  the  handling  of  long-continued 
infections,  such  as  tuberculosis,  diphtheria,  and  typhoid  fever,  must  be 
met,  but  unreasoning  fear  of  persons  so  affected  should  not  be  encour- 
aged. They  should  be  held  under  supervision  of  the  health  officer, 
and,  especially  in  the  case  of  “bacillus  carriers,”  authority  should  be  had 
to  regulate  their  appearance  in  public  as  well  as  their  occupation,  so  that 
it  shall  not  involve  the  handling  of  foods  and  beverages  intended  for 
public  consumption. 

Supervision  of  Water  Supplies. — In  communities  of  any  size 
there  is  likely  to  be  one  or  more  common  water  supplies,  and  these 
should  be  subject  to  supervision  by  the  local  health  authority  or  other 
official  agency.  In  small  communities  such  supplies  are  usually  deiived 
from  stored  rain  or  ground  water,  the  latter  including  springs  and  wells. 

Shallow  wells  are  often  polluted,  and  it  is  the  duty  of  the_  community 
to  adopt  measures  to  prevent  the  pollution  of  any  well  or  spring.  hen 
there  is  reason  to  believe  that  ground  water  is  injurious  to  health,  the 
well  or  spring  from  which  it  comes  should  be  closed  by  authority,  but 
if  this  is  impracticable,  an  order  should  be  issued  that  the  water  be  boiled. 

The  water  supplies  of  large  communities^  are  usually  surface  in 
character,  and,  therefore,  liable  to  contamination,  ^^hlle  natoa 
purification  of  water  during  flow  occurs  to  some  extent,  it  has  not  been 
definitely  determined  the  length  of  time  typhoid  bacilli  will  live  m streams 
under  different  conditions.  It  thus  becomes  necessary  for  corarnun  ties 
to  provide  for  artificial  purification  by  means  of  either  chemicals,  boiling, 

distillation,  or  filtration.  _ , , , i • im,. 

Alum  has  long  been  used  in  the  proportion  of  i to  I gram  pei  gallon, 
which,  by  uniting  with  the  CaCo,  in  the  water  forms  a fiocculent  pre- 
cipitate, thus  carrying  down  the  bacteria.  Other  chemicals,  such  as 
permanganate  of  potash,  lime,  iron,  sodium  hypochlorite,  and 
dso  sometimes  used  on  a large  scale.  The  use  of  'b' ° ^ 
cium  has  recently  attracted  much  attention,  and  appears  to  have  jielded 
Lellent  results.^  On  account  of  the  free  chlorin  a^dable,  tlm  proce^ 
has  a high  germicidal  action,  and  the  cost  is  exceedingly  low.  It  as 
accordingly  been  adopted  in  a number  of  cities,  as  Jersey  City,  Mm- 

neapolis,  and  Montreal.  . nrmlip 

While  efficient  as  a means  of  sterilizing  water,  boiling  is 

able  on  a large  scale.  Distillation  can  often  be  used  however,  in  insti- 
tutions and  on  board  ships,  and  is  thoroughly  efficient. 
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For  general  application  in  communities  using  surface  waters  filtra- 
tion is  best  adapted,  either  slow  sand  or  mechanical  filters  being  used. 
Hazen  has  estimated  that  in  1904  there  were  in  the  United  States  560,000 
people  supplied  with  water  from  sand  filters,  and  2,600,000  with  water 
from  mechanical  filters.  In  view  of  the  increasing  pollution  of  streams, 
the  official  supervision  of  artificial  purification  becomes  impoitant,  and 
whatever  method  is  adopted,  expert  supervision  is  necessary  to  attain 
hyo-ienic  efficiency.  The  mechanical  filter  consists  of  an  iron  or  wooden 
cylinder  filled  with  moderately  coarse  sand,  through  which  water  is  forced 
with  pressure,  the  process  being  supplemented  oftentimes  by  the  use  of 
a coagulant. 

Sand  filtration  may  also  require  previous  treatment  of  the  water  witli 
a coagulant  or  sedimentation,  especially  when  there  is  high  turbidity. 
The  filter-beds  contain  layers  of  coarse  and  fine  gravel  and  coarse  and  fine 
sand,  superimposed  on  each  other  in  the  order  mentioned,  to  a depth  of 
from’  3 to  5 feet.  After  the  water  has  been  applied,  its  rate  of  flow  is 
regulated  so  that  generally  not  more  then  2,000,000  gallons  will  be  allowed 
to  pass  daily  through  each  acre  of  filter-bed. 

Whether  the  filter-beds  are  operated  by  the  community  or  not,  they 
should  be  carefully  supervised,  and  daily  chemical  and  bacteriological 
examinations  should  be  made  to  test  their  efficiency.  The  filters  should 
be  required  to  be  cleaned  frequently,  and,  according  to  Koch,  when  the 
water  contains  more  than  100  bacteria  per  cubic  centimeter,  it  should 
not  be  distributed  for  the  use  of  individuals. 

Regulation  of  Foods. — Since  certain  kinds  of  food  may  become 
contaminated  with  pathogenic  micro-organisms  and  convey  the  same 
to  man,  and  since  food  may  become  unwholesome  by  reason  of  adultera- 
tion and  changes  due  to  age,  its  supervision  becomes  of  great  importance 
to  the  community.  Those  foods  and  beverages  that  enter  into  interstate 
traffic  come  under  the  provisions  of  the  national  pure  food  and  drugs  act 
of  1906.  Articles  of  food  originating  within  a state  are  subject  only 
to  the  laws  of  that  state,  which  laws  may  be  enforced  by  central  or  local 
authority.  Not  only  the  food  itself  should  be  subject  to  control,  but  the 
conditions  under  which  it  is  offered  for  sale,  and  this  devolves  upon  local 
health  authorities. 

The  proper  authority  should  have  power  to  inspect  at  all  times  any 
foods  or  beverages  offered  for  sale,  and  the  market,  stall,  or  manufactory 
in  which  they  are  kept.  Such  authority  should  prevent  the  sale  of  meat 
derived  from  animals  dead  of  disease,  or  that  are  found  to  be  diseased. 

Meats  that  enter  into  interstate  traffic  come  within  the  purview  of  the 
national  meat  inspection  act,  under  which  regulations  have  been  issued 
specifically  defining  the  necessary  sanitary  conditions  surrounding  the 
preparation  of  such  meats,  and  those  parts  of  carcasses  that  should  be 
condemned.  Such  regulations  may  well  serve  as  a guide  for  local  health 
authorities.^ 

The  meat  of  calves  under  four  weeks,  pigs  under  five  weeks,  and  lambs 
under  eight  weeks  of  age,  should  not  be  sold,  nor  should  any  meat  be 
1 U.  S.  Dept,  of  Agriculture,  R.  A.  I.,  Order  l.'SO- 
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allowed  to  be  exposed  to  the  dust  of  streets,  d he  latter  rule  should  npply 
as  well  to  the  products  of  bakeries  and  confectionery  establishments. 
Not  only  the  shops  and  markets  where  food  is  sold  should  be  required 
to  be  kept  clean,  but  boarding-houses,  restaurants,  and  all  public  places 
where  the  food  is  used  should  be  subject  to  sanitary  inspection  at  the 
discretion  of  the  health  officer. 

Due  care  should  be  exercised  to  prevent  the  sale  of  adulteiated 
foods  that  may  be  dangerous  to  health,  and  they  should  not  be  kejjt 
in  such  a manner  as  to  render  them  unwholesome  or  poisonous.  Espe- 
cially should  supervision  be  had  over  the  handling  of  milk  frorn  the  larin 
to  the  consumer,  and  where  there  is  reason  to  believe  that  it  is  infected 
it  should  be  destroyed.  Milk  should  not  be  allowed  to  contain  preserva- 
tives, and  it  should  not  contain  less  than  3 per  cent,  of  butter-fat  nor  le.ss 
than  12  per  cent,  of  milk  solids.  The  minimum  bacterial  content 
required  will  depend  on  local  conditions,  but  milk  should  be  free  from 
pathogenic  organisms,  such  as  tubercle  bacilli,  and  where  this  cannot 
be  guaranteed,  it  should  be  pasteurized.  There  would  appear  to  be 
reason  for  the  issue  of  permits  to  sell  “skim”  milk,  provided  it  is  sold  as 
such,  but  adulteration  or  underweight  of  any  article  of  food  should  be 

Authority  should  be  granted  to  the  proper  official  to  condemn  any 
article  of  food,  such  as  meats,  vegetables,  milk  or  breads  found  in  the 
market  and  unfit  for  use,  and  the  owner  should  be  required  to  destroy  it. 

Removal  of  Sewage  and  Refuse.— Whether  removed  by  the  house- 
holder or  by  contract  entered  into  by  the  community,  there  is  necessity 
of  such  official  supervision  as  will  prevent  sewage  and  wastes  from  becom- 
ing a nuisance  or  detrimental  to  health.  In  the  absence  of  a sewerage 
system,  every  householder  must,  of  necessity,  provide  for  the  disposal  of 
effete  matter,  but  the  method  should  be  subject  to  sanitary  regu  a ion, 
and  ordinarily  one  of  two  methods  may  be  prescribed,  viz.:  biologic 
purification  by  means  of  the  septic  tank,  or  the  pail  system  for  slops  and 
dry  earth  closet  for  human  excrement.  Garbage  should  be  jeqm^e 
be  burned,  buried,  or  carted  away  to  a designated  place.  A hen  the  use 
of  the  dry  earth  closet  is  approved,  waste  water  from  kitchen  and  ba  - 
Im  maVbe  distributed  over  land  where  it  will  do  no  harm,  but  .soil 

pollution  with  human  discharges  should  not  be  ^^n- 

^ The  sewerage  systems  of  communities  should  be  iindei  offic 
trol  in  oX  that  they  shall  remain  efficient,  and  no  part  be  dive  ted 
tom  its  nXer  ffitrpose.  Sufficient  water  should  be  provided  for  thetr 
opeTalX  a’S  'necLary  inspections  should  be  made  to^de« 

:4TaXglC"  “C; 

‘'■"XtrrXof  cTde'sewage  into  streams  should  be  prohibited 
as  o“'nSal  bodies  of  water  will  be  -n^^ed  mto  ^ 
endanger  health.  The  purification  of  .sewage  of  towns  thus 
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imperative,  and  it  may  be  accomplished  by  methods  to  be  determined 
by ^ert  engineers  after  full  consideration  of  local  conditions.  Among 
the  methods  may  be  mentioned:  Chemical  precipitation  in  tanks; 
liquefaction  by  means  of  anaerobic  organisms  in  septic  or  cultivation 
tanks;  and  liquefaction  by  means  of  aerobic  biological  filters.  Follow- 
ing any  of  the  above  methods,  the  liquefied  sewage  requires  treatment  by 
land  irrication  or  biological  filtration  to  render  the  effluent  safe.  In 
any  event,  the  system  of  sewage  disposal  to  be  adopted  is  a highly  tech- 
nical problem,  and  in  this  matter  communities  should  be  guided  only 
by  expert  advice. 

After  the  disposal  of  liquid  sewage  there  remain  street  sweepings 
and  house  refuse  that  must  be  removed.  In  communities  reasonable 
ordinances  should  be  enforced  requiring  such  removal^  in  order  that 
there  shall  be  no  nuisance.  In  small  communities  each  individual  may 
be  expected  to  do  his  part  of  the  work,  but  in  municipalities  of  any  size, 
the  local  authority  should  become  responsible  for  the  daily  or  weekly 
removal  of  refuse. 

The  question  of  final  disposition  will  arise,  and  it  may  be  said  that 
burning  is  the  safest  and  most  efficient  method.  For  this  purpose  com- 
munities should  be  provided  with  incinerators,  but  householders  can 
render  great  assistance  by  burning  house  refuse,  as  far  as  possible,  in 
the  heating  apparatus  of  their  homes,  and  the  sanitary  authority  should 
encourage  them  to  do  so.  In  addition  all  householders  should  be 
required  to  provide  proper  receptacles  for  collecting  and  retaining, 
without  leakage,  all  remaining  ashes,  garbage,  and  refuse,  which  should 
be  promptly  carted  away  to  a proper  place,  and  no  person  should  be 
allowed  to  fill  in  any  land  within  municipal  limits  with  garbage,  dead 
animals,  decaying  matter,  or  unwholesome  materials. 

Regulation  of  Dangerous  and  Offensive  Trades. — In  the  inter- 
est of  individuals,  the  community  should  supervise  by  factory  inspection 
and  otherwise,  dangerous  occupations  so  as  to  minimize  as  much  as 
possible  their  ill  effects.  Occupations  may  be  dangerous  to  the  com- 
munity, but  particularly  to  the  persons  engaged  therein  by  reason  of  the 
following:  Accidents  in  the  operation  of  machinery;  breathing  excessive 
quantities  of  dust;  working  under  conditions  of  excessive  temperature 
and  moisture;  poisoning  from  certain  metallic  preparations,  such  as 
lead  and  phosphorus;  breathing  fumes  of  non-metallic  chemical  sub- 
stances or  noxious  odors  of  decomposition,  and  bacterial  infections 
through  handling  infected  materials.  All  these  conditions,  including 
exclusion  of  women  and  children  from  exhausting  occupations,  may 
be  met  in  great  measure  by  regulations  properly  enforced  by  either  local 
or  state  authority. 

In  general,  licenses  or  permits  should  be  required  for  the  carrying  on 
of  dangerous  trades,  and  similar  restrictions  should  also  apply  to  offen- 
sive trades.  Offensive  trades  are  usually  objectionable  to  the  com- 
munity on  account  of  attending  noise,  smoke,  dust,  or  odors,  but  in  some 
of  them  the  emanations  given  off  may  possibly  become  dangerous  to 
life. 
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If  practicable,  olTensive  trades,  such  as  bone  boiling,  bone  grinding, 
rendering,  tanning,  manufacture  of  fertili'/er,  rag  sorting,  or  chemical 
processes  in  which  an  organic  basis  is  used,  should  not  be  carried  on  in 
urban  districts.  If  such  trades  are  carried  on  in  municipalities,  they 
should  be  under  sanitary  supervision,  and  the  local  sanitary  authority 
should  have  power  to  inspect  at  all  hours  such  establishments,  and  recjuire 
that  they  be  kept  clean,  properly  ventilated,  and  not  overcrowded. 
Trades  that  are  not  necessarily  objectionable  may  become  so  by  reason  of 
neglect  or  mismanagement,  and,  as  in  the  case  of  stables,  much  may  be 
done  by  inspections  to  prevent  unhygienic  conditions  which  foster  dis- 


ease. . . . , 

On  the  whole,  there  is  necessity  for  systematic  investigations  ot  the 

various  occupations  in  order  to  determine  their  influence  on  health  and 
the  fiirther  safeguards  necessary  for  the  protection  of  those  engaged 

therein.  . 

Regulation  of  Housing. — In  the  interest  of  the  community, 

special  attention  should  be  paid  to  proper  housing,  especially  of  the 
working  classes.  Habitations  should  be  free  from  dampness  and  organic 
pollution.  They  should  be  required  by  ordinances  to  be  so  situated  and 
constructed  as  to  insure  adequate  light,  heat,  and  ventilation,  and  an 
abundance  of  potable  water  should  be  supplied,  as  well  as  a proper  system 
of  plumbing  for  the  removal  of  sewage.  Such  provisions  should_  apply 
also  to  schools,  factories,  and  workshops,  and  they  should  be  required  to 

be  kept  clean  and  free  from  overcrowding.  , • u 

The  plans  and  specifications  of  all  buildings  to  be  erected  m urban 
districts  should  be  subject  to  official  approval.  The  minimum  amount 
of  air  space  required  varies  in  different  ordinances  in  force,  in  e 
District  of  Columbia  it  is  required  that  “no  room  in  any  tenement  or 
lodging  house  shall  be  occupied  as  a sleeping  room  unless  there  are  at 
least  400  cubic  feet  contents  for  each  person  therein  not  less  than  ten 
years  of  age.”  Tenements  and  lodging  houses  especially  should  be 
Lbject  to  official  supervision  and  inspection,  and  the  right  should  be 
granted  to  the  sanitary  authority  to  regulate  the  number  of  occupan  s 
dierein.  Owners  of  such  structures  should  be  required  to  secure  cleanh 
ness  of  basement  and  courts,  keep  the  drains  order,  and  Pre^^^^  ° ' 
struction  of  ventilation.  Animals  that  cause  filth  should  not  be  ha 
bored  in  tenements,  and  such  buildings  should  be  required  to  be  cleaned 
neriodicallv  in  the  interest  of  the  public  health. 

^ In  general,  the  height  ot  dwellings  should  not  exceed  the  width  of  the 
street,  but  in  deciding  this  question,  consideration  should  be  given  to  the 

rgTan^^^^^^^^^^  authority  to  prevent  the  use 

ot  tenements  and  lodging-houses  tor  other  than  living  purposes,  and  tl 
Irage Tmein  of  combustibles  or  other  articles  prejudicial  to  health 

''“Buildings'“af^^^^^  found  on  inspection  to  be  unfit  for  human  habita- 
tion mid  infa  able  of  being  placed^in  saiii.arv  -u<Hb"u  s 
demned  liy  proper  authority,  and  when  so  condemned  should  be  lequired 
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to  be  demolished  by  the  owner  or  at  his  expense.  Authority  sliould  also 
exist  for  dealing  with  alleys  and  alley  houses,  in  order  that  they  may 
be  made  to  conform  to  a reasonable  sanitary  standard.  It  is  only 
through  the  enforcement  of  such  hygienic  measures  that  the  incidence  of 
tuberculosis  and  other  so-called  “house  diseases”  can  be  favorably 
affected. 

Prevention  of  Nuisances. — One  of  the  most  useful  hygienic 
measures  in  the  interest  of  the  community  is  the  abatement  of  nuisances. 
They  have  been  defined  as  “whatever  is  dangerous  to  human  life  or 
health,  and  whatever  renders  soil,  air,  water,  or  food  impure  or  un- 
wholesome.” From  this  it  is  evident  that  they  include  most  insanitary 
conditions  that  require  official  supervision,  but  detailed  mention  of  each 
one  would  be  impracticable.  Nuisances  may  be  generally  classified, 
however,  to  include:  premises  that  are  in  an  insanitary  condition  and 
dangerous  to  the  public  health;  stagnant  waters,  drainage  courses, 
sewerage  systems,  streets,  out-houses,  or  refuse  bins  in  such  condition 
as  to  be  prejudicial  to  health;  animals  kept  in  such  a manner  as  to  be 
offensive  or  detrimental  to  health;  manure  piles  or  other  accumulations 
or  deposits  that  may  be  offensive;  overcrowding  of  human  habitations 
and  work-places  to  the  injury  of  the  occupants;  manufactories  so  man- 
aged as  not  to  prevent  insanitary  conditions,  and  poisonous  emanations 
from  industrial  and  other  establishments  that  affect  unfavorably  the 
inhabitants  of  a community. 

Local  health  officials  should  endeavor,  by  periodical  inspections,  to 
discover  the  nuisances  in  their  districts  that  require  suppression,  and 
upon  receiving  complaints  of  nuisances  they  should  investigate  the  same 
with  the  view  to  their  abatement.  In  addition,  the  inhabitants  of  a com- 
munity should  cooperate  with  the  sanitary  authority  by  giving  informa- 
tion regarding  conditions  injurious  to  health. 

■ The  method  of  abatement  of  nuisances  will  depend  on  their  nature, 
and  the  provisions  of  the  law  or  regulations  under  which  action  is  to  be 
taken,  but  generally  the  sanitary  authority  will  notify  the  persons,  com- 
mitting or  maintaining  the  nuisance,  to  abate  the  same  within  a stipulated 
time,  and  if  the  necessary  action  is  not  taken,  the  health  authority  will 
do  so  at  the  expense  of  the  responsible  persons.  In  any  case  the  circum- 
stances will  be  considered  in  order  that  any  action  taken  will  not  work  a 
hardship  on  the  individual  without  commensurate  benefit  to  the  com- 
munity as  a whole. 

Hygienic  Disposal  of  the  Dead. — In  the  interest  of  the  community, 
provision  must  be  made  for  the  prompt  disposal  of  the  dead,  especially 
those  due  to  the  infectious  diseases.  In  urban  districts  this  includes 
the  maintenance  of  mortuaries,  regulation  of  burial  places,  and  conduct 
of  funerals. 

An  analysis  of  the  public  health  laws  reveals  the  facts  that  practically 
all  of  the  states  and  territories  have  laws  upon  this  subject.  In  generai, 
these  laws  require  that  no  disposition  of  a body  can  be  made  without  a 
permit,  and  in  the  case  of  contagious  diseases,  special  precautions  must 
be  taken  to  prevent  the  spread  of  infection. 

\'oL.  1—29 
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Only  two  methods  of  disposal  need  be  considered,  viz. ; cremation 
and  earth  burial.  From  a hygienic  point  of  view,  the  former  is  far 
preferable,  and  to  be  encouraged  in  a community,  yet  earth  burial  is 
practically  universal,  and  should  be  subject  to  sanitary  supervision. 
Burials  should  not  be  permitted  except  in  such  grounds  as  have  been 
specifically  set  aside  for  the  purpose,  the  depth  of  interment  should  be 
pLcribed,  and  should  not  be  less  than  4 feet  from  the  surface  of  the 
mound.  Public  funerals  should  be  forbidden  in  the  cases  of  contagious 
diseases,  and  no  unnecessary  delay  should  occur  that  will  jeopardize 

the  health  of  the  community.  . t i 

The  Relation  between  State  and  Local  Authorities.  The 

foresoine  hygienic  measures  are  necessarily  enforced  within  the  com- 
munities of  a state  under  authority  of  the  state  itself,  by  whatever  agency 
employed  But  wherever  practicable,  executive  power  in  local  sanitary 
matters  has  been  delegated  to  the  local  community,  thereby  malang  it 
responsible,  in  so  far  as  possible,  for  its  internal  sanitary  co^d^ition 
It  dius  becomes  evident  that  the  powers  of  state  and  local  health 

authorities  vary  in  degree  rather  than  kind.  . . . i 

On  account  of  rapid  transportation  and  consequent  mtiinate  rela- 
tion between  communities,  however,  it  is  impracticable  for  each  m itself 
to  exercise  the  full  measure  of  protection.  There  is 
sitv  of  coordination  in  sanitary  matters,  and  this  should  be  broug 
about  bv  state  authorities  acting  in  a supervisory  capacity.  Whenever 
^ «tntp  authorities  should  also  exercise  their  broader  powers  to 
“ hretl  measures  when  local  authorities  fail  or  refuse  to  do  so, 
in  addition  regulate  sanitary  affairs  between  commumt.es,  and  con- 
duct  investigations  for  the  benefit  of  the  state  as  a whole. 

hygienic  measures-national 

While  pouc. 

been  rested  to  ■•“P°"=i'’ilitit^ 

jurisdiction  ^3  international  sanitary  matters,  and 

rtS:V*rhygienicm«^^ 

ISS  XlZS  ‘ “ rle^dS 

taUory,l“fXaSinX^^^^  affairs,  including  protection  of  the 

IndiB.n  tribes.  , fprritorv  cind  in  the  interest 

The  hygienic  measures  taken  >" 'ff " communities, 

of  the  Indians,  however,  are  J concerned.  Only  those 

except  in  so  far  as  ‘"A  to  the  federal 

Pe=:’lhtrthuf  fS  Itave  been  taken  iV;-Jnter.t  ^ 
that  should  be  taken  in  the  interest  of  the  public  healti 
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Foreign  and  Insular  Quarantine. — By  the  act  of  February  15, 1893, 
all  international  as  well  as  interstate  quarantine  relations  were  placed 
under  the  national  government.  The  measures  taken  under  this  taw 
include  the  issue  of  regulations  for  the  prevention  of  the  introduction 
of  plague,  cholera,  typhus  fever,  small-pox,  leprosy,  and  yellow  fever. 

Under  existing  regulations  consular  officers  abroad  are  required  to 
report  the  occurrence  of  transmissible  diseases,  and  issue  bills  of  health 
to  all  vessels  destined  to  United  States  ports.  These  regulations  require 
that  the  officer  issuing  the  bills  of  health  shall  satisfy  himself  that  the 
conditions  certified  therein  are  true,  and  that  all  necessary  measures  have 
been  taken  to  insure  freedom  of  the  vessel,  cargo,  passengers,  and  crew 
from  infection.  In  infected  ports  the  inspection  of  vessels  is  required, 
and  the  president  is  authorized  to  detail  officers  of  the  U.  S.  Public 
Health  and  Marine  Hospital  Service  for  duty  in  consular  offices  abroad 
for  the  purpose  of  making  such  inspections. 

Vessels,  prior  to  storing  cargo,  are  required  to  be  clean,  and  any  por- 
tions liable  to  have  been  infected  must  be  disinfected.  The  air  space, 
ventilation,  food,  and  water  supply  and  hospital  accommodations  aboard 
must  be  adequate.  Cargo  that  is  presumably  infected  must  be  disin- 
fected prior  to  loading,  and  no  person  suffering  from  a quarantinable 
disease  is  allowed  to  ship. 

Special  precautions  are  observed  in  cholera-infected  ports,  with 
respect  to  water  and  food  supplies,  and  steerage  passengers  are  held 
under  observation  five  days  prior  to  sailing.  In  yellow-fever  ports,  special 
measures  are  taken  to  prevent  access  of  mosquitoes  aboard,  and  “non- 
immune”  passengers,  if  exposed,  are  held  six  days.  In  plague  ports 
special  precautions  are  taken  to  exclude  rodents  from  vessels,  and  passen- 
gers presumably  exposed  are  required  to  be  held  seven  days.  Crews 
coming  from  districts  where  small-pox  prevails,  and  all  steerage  passen- 
gers, are  required  to  be  vaccinated  or  show  evidence  of  recent  successful 
vaccination,  and  typhus  fever  suspects  are  held  twelve  days  prior  to 
embarkation. 

Masters  of  vessels  destined  to  United  States  ports  are  required  on  the 
high  seas  also  to  observe  certain  regulations  to  preserve  health,  and,  when 
sickness  occurs,  to  take  necessary  precautions  to  prevent  its  spread.  On 
the  observance  of  such  regulations  depends  largely  the  stringency  of 
quarantine  measures  on  arrival. 

V essels  arriving  at  domestic  ports  are  subject  to  quarantine  inspection  ; 
if  from  a foreign  port  (except  Canadian);  if  sickness  has  occurred  on 
board;  if  from  domestic  ports  where  cholera,  plague,  or  yellow  fever 
prevails,  or  small-pox  or  typhus  fever  prevails  in  epidemic  form,  and  if 
from  a yellow-fever  infected  port,  via  a port  north  of  the  southern  boun- 
dary of  Maryland  and  destined  to  a port  south  of  that  latitude. 

Vessels  arriving  under  the  following  conditions  are  placed  in  quaran- 
tine: With  quarantinable  disease  aboard,  or  if  considered  to  be  infected; 
if  from  a tropical  American  port,  and  arriving  at  a port  south  of  the  south- 
ern boundary  of  Maryland  between  April  1 and  November  1 ; and  if  from 
a tropical  American  port,  and  destined  via  a northern  port  to  one  south 


452  MANAGEMENT  OF  EPIDEMICS  AND  DISINFECTION 

of  the  southern  boundary  of  Maryland  during  the  close  quarantine 

The  regulations  prescribe  in  detail  the  hygienic  measures  to  be  taken 
with  vessels  in  cpiarantine  to  prevent  communication  with  shore;  to 
isolate  the  sick;  to  observe  contacts  and  eradicate  the  infection  so  that 

" SilXction,  which  a,.e  „ece..arily  thorough,  are 

Special  precautions  in  Central  American  and  West 
Indian  ports,  and  on  vessels  en  route,  such  vesse  s are  admitted  without 
detention,  thus  aiding  an  enormous  fruit  trade  that  would  otherAMse  be 

anSfiedty'tL^^^^ 

p-lsion  m the  Western  Hemh 

to  cholera,  plague,  and  yellow  feve  Jhis  teMy  m 

benefits  of  an  international  sanitary  office  J „f  ^pi_ 

Lif Bureau  of  Washington  has  for  its 

--  of 

excluding  exotic  diseases,  ^arriving  Aliens.  For 

Public  Health  and  Marine  Hospi  a .1  respect  to  physical 

the  purpose  of  enforcing  the  , j ^ classes:  In  the  first 

and  mental  conditions,  aliens  are 

class  are  included  those  whose  exc  idiots,  imbeciles,  feeble- 

reason  of  specified  diseases  ot  de  e , afflicted  with  tuber- 

minded  persons,  epilepbcs,  ^ contagious  or  dangerous 

culosis,  and  persons  afflicted  with  the  second 

. contagious  diseases,  such  as  faviis,  syphi  , . ^ conditions  that 

class  Ire  included  fflose  to  call  for 

materially  affect  their  capaci  y or  j j ^ lesions,  permanently 

institutional  care  or 

‘‘'the'ffiip’s  papers  arc  required  to  coutain  correct  state, ueuts  w„h 
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reference  to  the  physical  and  mental  condition  of  each  alien  at  the  time 
of  embarkation,  and  the  ship’s  surgeon  is  recpiired,  on  arrival,  to  make 
reports  of  all  diseases,  injuries,  births,  or  deaths  occurring  during  the 
voyage. 

The  medical  examination  consists  of  primary  and  secondary  inspec- 
tions. The  former  is  a line  inspection  and  intended  to  segregate  those 
presenting  physical  or  mental  defects  for  further  examination.  The 
secondary  inspection  consists  of  as  careful  an  examination  as  will  enable 
the  officer  to  arrive  at  a definite  and  correct  diagnosis,  and  whenever 
necessary,  aliens  are  detained  in  hospital  for  the  purpose  for  such  time 
as  may  be  required.  In  the  first  class  of  cases  the  certificate  of  the 
medical  officer  brings  about  deportation.  The  necessity  of  careful  diag- 
nosis is,  therefore,  apparent,  and  while  it  is  impracticable  to  attempt  to 
refer  to  all  of  the  procedures  prescribed,  mention  may  be  made  of  the 
necessity  of  everting  the  eyelids  of  every  alien  to  detect  trachoma,  and 
careful  studies  to  detect  signs  of  mental  or  nervous  diseases. 

Not  only  may  diseased  aliens  be  deported  on  arrival,  but  at  any  time 
within  three  years  if  it  is  shown  that  they  have  become  public  charges  or 
are  suffering  from  excluded  diseases,  both  of  which  conditions  existed 
prior  to  landing. 

That  such  measures  have  an  important  bearing  from  a hygienic 
standpoint  is  shown  by  the  number  of  deportations  annually,  and  the 
rarity  in  our  country  of  certain  diseases,  such  as  favus,  which  are  very 
common  in  localities  from  which  arriving  aliens  come. 

Interstate  Quarantine. — Having  jurisdiction  over  interstate 

commerce,  the  national  government  becomes  responsible  for  the  hygienic 
conditions  under  which  such  traffic  is  conducted,  and  its  influence  on  the 
sanitary  welfare  of  the  country  as  a whole. 

Should  cholera,  yellow  fever,  small-pox,  plague,  or  typhus  fever  occur 
in  any  state,  territory,  or  the  District  of  Columbia,  and  there  be  danger 
of  the  spread  of  such  diseases  to  other  states,  the  President  has  power  to 
cause  sanitary  regulations  to  be  made  and  enforced  to  prevent  their 
spread,  and  appropriations  are  made  annually  for  the  suppression  of 
epidemics  of  these  diseases. 

Laws  have  also  been  enacted  for  the  prevention  of  the  spread  of 
contagious  and  infectious  diseases  from  one  state  or  territory  to  another 
through  cooperation  of  the  federal  health  agency  with  state  and  municipal 
health  authorities  in  the  enforcement  of  rules  and  regulations  made  by 
such  authorities.  In  case  additional  measures  become  necessary,  the 
Secretary  of  the  Treasury  may  prescribe  them,  and  when  such  regulations 
are  issued,  they  may  be  enforced  by  the  states  and  municipalities,  but  in 
case  this  is  not  done,  the  President  has  power  to  take  the  necessary  steps 
and  adopt  such  measures  as  shall  be  necessary  to  prevent  the  spread  of 
such  diseases. 

Under  these  provisions,  certain  hygienic  measures  have  been  in  force, 
which  relate  to  cholera,  yellow  fever,  small-pox,  plague,  and  typhus  fever. 
During  outbreaks  of  yellow  fever  at  New  Orleans  and  plague  at  San 
Francisco,  such  measures  have  been  especially  valuable.  The  regulations 
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5n  force  provide  in  effect  for  the  notification  of  the  quarantinable  diseases 

pers^ar'^^^^^^  bodies 

are  not  allowed  under  the  regu  a except  by  order  of 

except  in  f In  case  of  outbreaks  of  small-pox, 

the  state  or  local  health  authority.  days  Special  regula- 

O'  *0  “onagement  of 

epidemics  above-mentioned  diseases,  uniform  provisions 

In  addition  to  the  ah  cnread  of  other  communicable 

should  be  made  for  the  preyen  lo  scarlet  fever,  and  diphtheria, 

diseases,  such  over  trains  and  vessels  engaged 

fnlntmteteTraffic^ s'o  "that  passengers  and  crews  would  not  be  liable  to 

and  in‘--o  yaffic  a. 

there  is  necessity  of  close  coopera  measures  should  be  uniform 

municipal  health  ^ ^ bout  improved  sanitation, 

in  character  and  operate  to  bring  . ^ ^es  be  enforced  during 

Not  only  should  the  of  their  spread 

outbreaks  of  commumcab  e agency  oFpersons  and  merchandise, 

from  one  state  to  another  through  th  _ g ^ P devices  for  the 

but  there  should  /lo  These  measures  should  include 

sanitary  conduct  of  interstate  thorough  cleansing; 

properUtilation  of  trams  Xs  ^ route;  the  proper  dis- 

die  providing  of  pure  wS  courses  and  railway  tracks; 

posal  of  excreta,  so  as  not  to  po  employees  of  common 

‘“iToS^o  insure  sanitary  com 

ducting  interstate  ^uipioent.  Common  earners  should 

made  of  terminals,  stations,  and  e^  p employees  would  be 

be  required  to  display  s—  especiaHy 

required  to  observe.  By  3^„bary  condition.  In  addi- 

small  way-stations  tt^tiu  P pQpjitions  fostering  disease, 

don.  data  should  be 

InvestigSttions  of  C ^ rrmtters  pertaining  to  the 
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interest  of  interstate  commerce,  but  the  results  attained  should  affect 
favorably  the  greater  portion  of  the  population. 

Such  studies  should  relate  primarily  to  those  diseases  of  national 
moment,  such  as  tuberculosis,  malaria,  and  typhoid  fever,  and  the  condi- 
tions favoring  their  spread  in  order  that  they  may  be  prevented. 

In  the  case  of  tuberculosis,  federal  measures  have  thus  far  been  con- 
fined to  the  care  of  certain  of  its  beneficiaries,  the  inspection  of  govern- 
ment buildings,  the  disinfection  upon  request  of  infected  quarters  aboard 
ships  in  the  merchant  marine,  and  the  issue  of  regulations  for  the  pre- 
vention of  the  disease  among  government  employees. 

In  the  case  of  typhoid  fever,  leprosy,  and  other  matters  pertaining 
to  the  public  health,  laboratory  studies  have  been  and  are  being  made 
by  the  public  health  service,  but  there  is  need  of  field  investigations  to 
determine  the  extent  of  the  migrations  of  tuberculous  and  other  patients 
from  one  locality  to  another,  to  ascertain  the  geogiaphical  distribution  of 
communicable  diseases,  and  to  determine  the  means  for  the  prevention 
of  their  spread,  as  well  as  the  division  of  responsibility  in  relation  thereto 
of  federal,  state,  and  municipal  authorities.  Through  such  measures 
also  there  would  be  brought  about  improved  sanitation  of  ports  and 
consequent  reduction  of  expensive  quarantines. 

On  account  of  its  insidious  onset  and  fatal  nature,  special  investiga- 
tions are  being  made  of  leprosy  to  determine  its  modes  of  transmission, 
and  with  the  hope  that  an  improved  method  of  treatment  will  be  evolved. 
Important  epidemiological  facts  have  already  been  deduced,  among  them 
being  the  probable  relation  between  school  age  and  the  spread  of  the 
disease  in  Hawaii,  which  indicates  the  desirability  of  systematic  inspec- 
tions in  infected  localities. 

Prevention  of  Pollution  of  Interstate  Waters. — Prevention 
of  the  pollution  of  interstate  waters  is  closely  allied  to  the  prevention  of 
typhoid  fever  and  intestinal  diseases,  and  should  receive  legislative 
consideration.  The  common  law  grants  to  riparian  owners  the  rights 
to  water  in  its  natural  state,  and  no  community  or  state  has  the  moral 
right  to  defile  interstate  waters  with  sewage  or  manufacturing  wastes 
to  the  injury  of  its  neighbors. 

No  national  statutory  control  exists,  however,  for  the  prevention  of 
this  nuisance,  and  data  should  be  collected  as  to  the  extent  of  such  pol- 
lution and  the  means  necessary  for  its  prevention.  This  data,  when  col- 
lected, should  be  used  as  the  basis  for  comprehensive  legal  enactments, 
the  enforcement  of  which  would  obviate  the  necessity  of  prolonged 
litigation,  such  as  that  between  the  states  of  Missouri  and  Illinois. 

The  extent  of  national  intervention  when  it  becomes  effective  will 
depend  partly  on  the  activities  of  the  states,  and  in  the  mean  time  no 
municipality  should  be  permitted  under  state  law  to  discharge  raw 
sewage  or  wastes  into  bodies  of  fresh  water  without  purification. 

Collection  of  Sanitary  Reports  and  Statistics. — The  com- 
pilation of  statistics  of  sickness  and  deaths  must  be  mentioned  as  a 
valuable  hygienic  measure,  and  while  such  duty  now  devolves  primarily 
upon  the  states  and  municipalities,  the  central  government  is  engaged 


456 


MANAGEMENT  OF  EPIDEMICS  AND  DISINFECTION 


in  compiling  the  data  received  from  them  through  voluntary  cooperation. 

In  addition  diplomatic  and  consular  oHicers  are  reejuired  to  give  notice, 
by  telegraph  or  otherwise,  of  outbreaks  of  communicable  diseases 

abroad.  ^ i-  i r 

Mortality  statistics  are  compiled  by  the  Census  Bureau  from  dupli- 
cate records  of  deaths  as  they  are  received,  and  not  as  is  believed  by 
some  in  connection  with  the  taking  of  the  decennial  census.  Sanitary 
reports  and  morbidity  statistics  are  compiled  by  the  Bureau  of  1 ublic 
Health  by  means  of  blanks  and  weekly  reports.  While  of  distinct  value, 
neither  the  statistics  of  sickness  nor  deaths  represent  the  complete  facts, 
and  there  is  need  of  additional  provisions  whereby  the  central  govern- 
ment will  acquire  full  data,  as  is  the  case  in  taking  the  decennial  census. 

By  such  means  the  geographical  distribution  of  diseases  would  be- 
come known.  In  no  field  of  preventive  medicine  is  there  greater  lack 
of  definite  information,  notwithstanding  its  acquisition  is  essential  to  the 
complete  understanding  of  the  problems  of  prevention  of  diseases,  such  as 
cancer,  dysentery,  and  malaria.  Such  data  would  also  be  of  service  m 
determining  correctly  the  influence  of  climate  m relation  to  disease.  I he 
physical  features  of  the  subject  have  long  been  provided  for  by  generous 
appropriations,  but  in  order  that  these  data  may  be  utilized,  the  hygienic 
aspects  of  the  subject  should  be  made  presentable  through  accurate 

morbidity  statistics.  . . 

Educational  Measures. — ^The  collection  of  sanitary  reports 

and  statistics  and  discovery  of  scientific  facts  are  valuable  hygienic 
measures  only  as  they  are  made  public.  A considerable  amount  of 
scientific  information  on  sanitary  matters  is  constantly  dissemi- 

nated by  the  bureau  of  public  health,  but  popular  bulletins  shou 
issued  in  larger  editions  as  are  now  farmers  bulletins  In  addition, 
fundamental  research  should  be  extended  and  the  results  made  imme- 
diately available.  By  this  means  the  central  government  would  con- 
tribute largely  in  establishing  the  scientific  basis  upon  which  future 

^^^^A^rSier  means  of  improving  sanitary  administration  it  has  been 
suggested  that  the  facilities  of  the  national  Pf  he  health  labo^^^^^^ 
should  be  extended  to  state  and  municipal  authorities  for  their  bene  , 
and  thus  bring  about  more  efficient  cooperation  between  the  van 
health  agencies.  In  order  also  to  improve  the  public  health  it  has  been 
suggtted  that  sanitary  exhibits  should  be  prepared,  and  a nahonal 
museum  of  hygiene  might  with  advantage  be  maintained. 

Sly  as  a means  to  secure  further  uniformity  of  sanitary  adm.  - 
istration  *ere  should  be  regularly  collected  by  the  central  governme  it 
conies  of  all  health  laws  and  ordinances  as  they  are  enacted,  m hic  i 
SpubH^ed  and  distributed,  and  this  hygienic  measure  has  been 

Biologic  Products  iu  Interstate  Commerce.- 
UnderS  law  of  July  1,  1902,  viruses,  serums,  toxins,  and  analogous 
prodtict^ntelded  J the  cure  of  diseases  of  man 
interstate  traffic,  are  required  to  be  propagated  m licensed  estahl.s 
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inents.  Prior  to  the  issue  of  licenses,  inspections  are  made  of  each 
establishment  by  officers  of  the  Public  Ilealth  and  Marine  Plospital 
Service,  and  licenses  are  not  renewed  until  after  reinspections,  which  are 
required  to  be  made  annually.  In  addition,  samples  of  the  products 
are  secured  in  the  open  market  from  time  to  time  and  examined  in  the 
hygienic  laboratory  as  to  purity  and  potency,  the  laboratory  reports  being 
also  considered  in  connection  with  the  granting  of  licenses. 

Regulations  have  been  issued  under  the  law  governing  the  issue, 
suspension,  and  revocation  of  licenses,  the  inspections  of  establishments, 
and  the  examination  of  viruses,  serums,  and  toxins.  Standards  have  been 
established  for  testing  the  strength  of  diphtheria  antitoxin  and  tetanus 
antitoxin,  and  the  standard  units  for  these  products  made  in  the  hygienic 
laboratory  are  distributed  bimonthly  to  the  several  establishments,  and 
the  serums  offered  for  sale  must  conform  to  these  standards.  All  other 
licensed  products  must  be  satisfactory  as  to  purity.  In  addition,  close 
watch  is  kept  of  vaccine  virus,  and  every  lot  is  required  to  be  tested  in 
order  to  determine  its  freedom  from  tetanus  bacilli  and  other  pathogenic 
micro-organisms.  The  names  of  the  establishments,  and  the  products 
for  which  they  are  licensed  are  published  from  time  to  time,  and  in  case 
contamination  of  any  product  is  discovered,  its  immediate  withdrawal 
from  the  market  is  demanded. 

The  importance  of  such  supervision  from  a hygienic  standpoint 
is  evident,  and  practitioners  can  rest  assured  that  these  products  are 
satisfactory  as  to  purity,  and  that  packages  of  antidiphtheric  serum  and 
antitetanic  serum  contain  the  number  of  units  labeled. 

Control  of  Foods  and  Drugs  in  Interstate  Traffic. — While 
passed  in  the  interest  of  commerce,  the  law  to  prevent  the  manufacture, 
.sale,  or  transportation  of  impure  foods  or  drugs  is  of  importance  from 
a hygienic  standpoint.  Under  its  provisions,  it  is  illegal  to  manufacture 
within  any  territory  or  the  District  of  Columbia  any  article  of  food  or 
drug  which  is  adulterated  or  misbranded,  and  the  importation  or  trans- 
portation from  state  to  state  of  such  foods  and  drugs  is  prohibited. 
Regulations  are  authorized  under  the  law  to  cover  the  collection  and  ex- 
amination of  specimens  to  determine  whether  they  are  adulterated  or 
misbranded.  Any  drug  bearing  a name  recognized  in  the  U.  S.  Phar- 
macopoeia and  National  Formulary  without  any  further  statement 
respecting  its  character,  is  required  to  conform  in  strength,  quality,  and 
purity  to  the  standards  laid  down  in  those  publications.  Regulations 
are  in  force  containing  those  measures  in  detail  for  the  prevention  of 
the  adulteration  and  misbranding  of  foods.  A general  guaranty  may  be 
filed  with  the  Secretary  of  Agriculture  by  manufacturers  or  dealers, 
and  in  return,  serial  numbers  are  supplied,  which  are  required  to  appear 
on  each  package  of  goods  sold,  together  with  the  words  “Guaranteed 
under  the  Food  and  Drugs  Act  of  June  30,  1906,”  and  the  examinations 
of  samples  are  made  in  the  bureau  of  chemistry. 

Provision  was  also  made  in  a law,  passed  June  30, 1906,  to  prevent 
the  use  in  interstate  or  foreign  commerce  of  meat  and  meat  products 
which  are  unsound,  unwholesome,  or  unfit  for  human  food.  Inspections 
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are  recjuired  of  all  slaughtering,  packing,  meat  canning,  and  similar 
establishments,  the  products  of  which  enter  into  interstate  or  foreign 
commerce,  excejit  such  small  establishments  as  may  be  exempted.  All 
establishments  liable  to  inspection  are  given  a serial  number,  and  this 
number  is  rec|uired  to  be  used  to  mark  meat  and  meat  products.  All 
animals  used  for  human  food  are  subject  to  in.spection,  as  well  as  the 
meat  produced  therefrom.  As  previously  stated,  detailed  regulations 
have  been  prescribed  to  secure  the  sanitation  of  establishments  engaged 

in  the  handling  of  meats.  . v 

On  inspection,  carcasses,  and  parts  thereof  that  are  found  to  be 
sound,  are  passed  and  so  labeled,  but  diseased  meats  are  required  to 
be  disposed  of  in  an  appropriate  manner,  as  outlined  in  the  regulations. 
Carcasses  showing  the  lesions  of  anthrax,  black-leg,  hemorrhagic  septi- 
cemia, vaccine,  rabies,  tetanus,  generalized  actinomycosis,  or  malignant 
catarrh  are  condemned.  Special  provisions  are  made  in  the  regula- 
tions for  guidance  in  passing  on  carcasses  affected  with  tuberculosis 
and  other  diseased  conditions.  Provision _ is  also  made  for  the  safe 
transportation  of  meats,  and  common  carriers  are 

for  export  or  transportation  in  interstate  traffic  any  meat-food  product 
until  a certificate  shall  have  been  furnished  showing  that  the  same 
has  been  inspected  and  passed,  or  exempted  from  inspection  under 

‘^'"cooperation  with  State  and  Local  Sanitary  Authorities.- 

Certain  other  functions  of  the  federal  government,  and  the  manner  |n 
which  they  are  performed,  have  an  indirect  bearing  on  the  P’l^bic  health 
Lt  their  enumeration  as  hygienic  “^asures  will  be  omiffeffi  ^ 
enforcement  of  those  already  mentioned  presents  a broad  field  of  acti 
Uy",  however,  may  be  extended  in  the  future  as  a result  of  jud.etal 

tt^rdreS  hygienie  measures  « Je 
eentral  government  are:  the  investigations  of  preventable  diseases, 
eonditions  favoring  their  spread,  and  the  to 

the  management  of  epidemics 

The  eommunieability  of  certain  diseas^  “jilfteir  raS  ant- 
ing epidemic  have  long  been  known,  u o there  foundation  for 

ods  of  transmission  became  better  un  ers  _ knowl- 

scientific  measures  of  prevention.  In  oonse  to  ^ ° 

edge  there  is  history  of  repeated  pandemics  of  plague,  cholera,  p 
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•uid  tvphus  fever.  There  is  also  history  of  e{)ideinics  of  typhoid  fever, 
diphtheria  yellow  fever,  and  similar  diseases,  some  of  which  have  become 
endemic  partly  through  insufficient  knowledge  as  to  their  modes  of  trans- 
mission and  partly  on  account  of  public  apathy  brought  about  by  long 

years  of  prevalence.  • , , , • u 

\lthoiio-h  the  specific  virus  has  not  been  isolated  in  every  case,  the 

communicrible  diseases  are  all  believed  to  be  due  to  micro-organisms 
of  animal  or  vegetable  origin.  In  character  they  are,  therefore,  infec- 
tious,” and  owe  their  propagation  to  the  passage  of  the  specihc  virus 
directly  or  indirectly  from  one  person  to  another.  _ 

Communicability  is  an  essential  factor  in  the  origin  and  spread  of 
epidemics,  but  it  is  only  one  of  many  component  factors  that  enter  into 
the  problems  of  epidemiology  and  render  them  exceedingly  complex. 

Assumino-  that  every  case  of  communicable  disease  has  its  origin  in  a 
previous  case,  there  is  indication  for  the  institution  of  rational  measures 
of  prevention  For  their  successful  elaboration,  however,  it  is  desirable 
to  know  the  character,  virulence,  and  viability  of  the  particular  organ- 
ism, and,  above  all,  its  avenues  of  transmission  from  person  to  person. 
Other  important  considerations  are  atmospheric  and  telluric  conditions, 
the  influence  of  seasons,  the  relationship  of  the  population  to  the  lower 
forms  of  animal  life,  and  especially  the  susceptibility  of  individuals. 

Bodily  susceptibility  is  perhaps  the  most  potent^  single  factor  deter- 
mining the  occurrence  of  epidemics,  and  one  that  is  worthy  of  careful 
study.  Not  every  person  that  is  exposed  contracts  typhoid  fever and 
it  is  reasonably  certain  that  some  time  in  the  life  of  every  individual 
there  is  exposure  to  tubercle  bacilli,  yet  many  escape  infection.  On 
the  other  hand,  very  few  persons  have  a natural  immunity  to  the  infec- 
tious exanthemata,  such  as  measles  and  scarlet  fever.  Consequently 
such  diseases  recur  periodically,  the  extent  of  the  epidemic  depending 
upon  the  degree  of  susceptibility  of  the  population  affected. 

It  is  the  consideration  of  these  multiple  facts  that  comprises  the 
science  of  epidemiology,  and  in  proportion  as  they  are  known  and 
practised  will  success  attend  preventive  measures. 

The  successful  management  of  an  epidemic  from  whatever  cause 
predicates,  flrst,  thorough  understanding  on  the  part  of  the  people 
and  government  as  to  the  sanitary,  social,  and  economic  signiflcance  of 
the  particular  disease  that  threatens ; second,  the  existence  of  constituted 
authority  possessed  of  power  and  wisdom  necessary  to  enforce  rational 
ordinances;  and,  third,  intelligent  cooperation  of  the  people  and  medical 
profession  with  local  authorities,  and  the  latter  with  the  central  author- 
ity when  operative. 

Educational  Measures. — In  order  to  guard  against  the  occurrence 
of  epidemics,  there  is  necessity  of  educating  the  public  regarding  their 
propagation  and  the  principles  underlying  their  prevention.  In  fact, 
the  watchword  of  preventive  medicine  is  edvcation.  It  should  be  under 
the  direction  of  the  sanitary  authorities,  but  they  should  utilize  every 
private  organization  and  means  available,  and  in  turn  endeavor,  through 
scientific  research,  to  extend  the  knowledge  of  the  disease  prevailing. 
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In  times  of  epidemics  educational  measures  are  especially  demanded. 
Unreasoning  fear  of  yellow  fever  in  the  southern  states,  on  tlie  one  hand, 
and  lack  of  ai)preciation  on  the  Pacific  coast  of  the  dangers  of  plague, 
on  the  other,  have  in  the  past  prevented  intelligent  cooperation  on  the 
part  of  the  people,  and  hence,  defeated  prompt  suppre.ssive  measures. 

Lectures,  pamphlets,  and  exhibits  are  fertile  means  of  di.sseminating 
information  that  can  be  utilized  in  the  homes  and  among  small  as.sem- 
blies,  both  by  officials  and  private  individuals.  But  the  fountain-head 
of  sanitary  education  should  be  the  public  school,  and  if  definite  .school 
hours  were  set  aside  for  public  health  instruction,  the  rising  generation 
would  acquire  in  advance  of  epidemics  the  essentials  regarding  their 
control,  and  in  turn  impart  them  to  their  elders  for  application  during 

outbreaks.  .... 

The.  Sanitary  Organization. — In  view  of  the  possibility  of  epi- 
demics there  is  necessity  for  the  enactment  of  comprehensive  laws  to 
meet  emergencies  as  they  arise.  These  in  general  may  not  be  specific, 
but  they  should  confer  authority  on  the  executive  to  issue  regulations 
which  will  have  the  force  of  law. 

In  the  several  states  and  territories  such  laws  now  exist,  and  their 
enforcement  generally  devolves  on  a central  sanitary  board  or  head. 
On  account,  however,  of  greater  necessity  and  more  frequent  recourse 
to  such  provisions  in  congested  centres  of  population,  these  powers 
have  in  most  instances  been  delegated  to  local  authorities,  and  it  is  only 
when  they  fail  or  refuse  to  enforce  them  that  the  state  intervenes. 

By  reason  of  its  control  over  interstate  and  foreign  commerce  the 
national  government  has  a vital  interest  in  the  occurrence  of  contagious 
and  infectious  diseases,  and  has  laws  providing  for  cooperation  with 
state  authorities  in  their  measures  of  suppression.  As  previously  stated, 
should  the  latter  fail  or  refuse,  the  national  laws  authorize  the  Pr^ident 
to  execute  and  enforce  measures  necessary  to  prevent  the  spread  of  com- 
municable diseases  from  one  state  or  territory  to  another  . 

By  virtue  of  such  laws  the  U.  S.  Public  Health  and  Marine  Hospital 
Service  becomes  directly  responsible  for  the  exclusion  of  exotic  diseases, 
and  prevention  of  the  spread  of  plague,  cholera,  yellow  fever,  and  small- 
pox in  interstate  traffic,  its  operations  in  the  latter  instance  being  con- 
ducted in  cooperation  wdth  state  and  local  authorities.  r i n 

Democratic  ideals  demand  that  the  exercise  of  sanitary  police  shall 
in  so  far  as  possible  rest  with  the  local  authorities  or  sanitary  units. 
Their  powers  should  accordingly  be  clearly  defined,  and  there  is  neces- 
sitv  of  adequate  organization  to  meet  emergencies.  ^ 

^If  an  epidemic  is  localized,  the  command  of  all  sanitary  operations 
mav  be  vested  in  a single  officer,  wdio  becomes  responsible  for  the  entir^ 
campaign.  This  is  usually  the  health  officer,  wffio  has  the  assistance  o 

statisticians,  inspectors,  clinicians,  and  disinfectors.  nncticable 

With  a sufficient  force,  and  properly  trained,  it  w 11  F^cti^ 
to  keep  informed  of  the  progress  of  the  epidemic,  and  by  g 

as  they  occur,  the  necessities  of  the  situation  can  be  met 

If  the  epidemic  becomes  widespread,  coordination  of  effoit  . 
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cated.  The  infected  area  should  then  be  divided  into  districts,  each  in 
charo'e  of  a sanitarian  under  authority  of  a central  office. 

Cooperation  of  the  Public. — Intelligent  cooperation  on  the 
part  of  the  people  during  epidemics  is  a fundamental  necessity,  without 
which  prophylactic  measures  cannot  be  expected  to  yield  their  best 
results.  It  depends  on  the  people’s  understanding  of  the  requirements 
of  the  situation  and  the  moderation  and  tact  of  those  in  authority. 

Above  all,  there  is  necessity  for  hearty  cooperation  on  the  part  of  the 
medical  profession,  and,  while  this  can  be  required  by  law  in  as  far  as 
notification  of  cases  is  concerned,  it  is  desirable  that  it  be  lendered  in  a 
spirit  of  helpfulness  to  the  patients  and  community. 

Detection  of  Infected  Foci.— The  prompt  discovery  of  in- 
fected foci  is  an  absolute  essential  to  effective  prophylaxis,  and  in  most 
diseases  these  are  the  homes  of  the  sick.  The  people  of  the  infected 
locality  must,  therefore,  be  kept  under  constant  surveillance.  In  some 
epidemics  this  implies  frequent  sanitary  surveys,  but  they  should  be  made 
with  as  great  consideration  as  the  situation  will  allow,  or  there  wdl  be 
concealment  of  cases  and  resistance  to  preventive  measures.^ 

Since  it  is  persons  harboring  infection  that  must  receive  primary 
attention  if  epidemics  are  to  be  suppressed,  notification  of  cases  to  the 
authorities  becomes  essential,  and  should  be  required  to  be  made  within 
a specified  time  after  the  development  of  suspicious  symptoms  of  the 
disease. 

During  minor  epidemics,  information  regarding  the  occurrence  of 
cases  comes  almost  entirely  from  physicians,  but  in  this  duty  the  house- 
holder should  also  be  made  to  share,  and  penalties  should  be  provided 
for  its  neglect. 

Notification  on  the  part  of  the  physician  and  householder,  however, 
will  not  locate  every  case  of  infectious  diseases,  such  as  cholera  and 
typhoid  fever.  It  is  only  by  means  of  thorough  sanitary  surveys  and 
laboratory  examinations,  conducted  by  competent  authorities,  that  this 
will  be  accomplished,  and  subsequent  prophylactic  measures  will  also 
devolve  upon  those  authorities. 

In  the  case  of  some  of  the  communicable  diseases,  confirmation  of 
diagnosis  is  indication  for  placarding  the  residence,  ^^  hile  there  may 
be  objection  to  this  procedure,  it  is  sound  in  principle  and  a valuable 
measure  during  times  of  epidemics.  It  not  only  serves  as  a means  of 
avoiding  exposure  and  minimizing  the  difficulties  of  maintaining  isola- 
tion, but  the  educational  effect  is  good. 

Having  briefly  referred  to  the  legal  provisions  required  to  meet 
epidemics  and  the  organization  necessary  for  their  enforcement,  as  well 
as  the  attitude  of  the  public,  and  means  of  determining  foci  as  they  occur, 
it  remains  to  consider  the  several  measures  available  in  the  suppression 
of  epidemics. 

There  may  be  said  to  be  two  broad  principles,  upon  which  prophy- 
laxis is  based;  first,  immunization  against  infection,  which  contemplates 
wholesale  inoculations  to  confer  temporary  or  lasting  immunity  upon 
those  hitherto  susceptible;  second,  protection  against  exposure  to  infec- 
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tions,  under  which  may  he  grouped  all  measures  designed  to  prevent 

exposure  and  to  destroy  infection. 

Protective  Inoculations. — Recovery  from  attacks  of  certain 

of  the  communicable  diseases  is  known  to  be  followed  by  a more  or  less 
complete  immunity  to  that  particular  infection,  and  on  this  vital  phe- 
nomenon is  based  the  use  of  viruses,  serums,  and  toxins  in  the  prevention 
and  cure  of  diseases.  The  immunity  established  by  these  products 
is  “active”  or  “passive,”  depending  on  their  modes  of  production,  and 
while  their  field  of  usefulness  is  limited  as  yet,  it  is  believed  to  be  capable 
of  great  extension  in  the  prevention  of  epidemics.  The  discovery  of 
cowpox  lymph  by  Jenner  in  1798  marked  the  beginning  of  scientihc 
preventive  inoculations  and  provided  a reliable  method  of  combating 
small-pox.  Through  vaccination  almost  complete  immunity  has  been 
conferred  on  entire  populations,  and  by  its  use  alone  sma  1-pox  can  be 
eradicated  from  a community.  In  the  Philippine  Isla^s  there  were 
performed  from  1906-08,  4,905,040  vaccinations,  and  Heiser  in  1908 
stated  that,  after  the  completion  of  vaccination  in  six  provinces  a year 
previously,  not  a single  death  from  small-pox  had  been  reported  in  those 

appearance  of  small-pox,  wholesale  vaccinations  shouW  be 
instituted  for  the  prevention  of  its  spread,  and  if  thoroughly  enforced,  the 
necessity  of  auxiliary  measures  will  be  practically  remove  . . 

The  experience  with  cholera  in  India  has  led  to  the  emplojnnent  of  an 
anticholera  vaccine,  which  consists  of  living  or  dead  cultures  of  comma 
bacilli  of  uniform  virulence.  When  injected  subcutaneously  into  an 
l^dMual,  this  vaccine  is  said  to  establish  an 

rlavs  that  mav  last  as  long  as  two  years.  The  excellent  results  secu 
by^these  inoculations  paved  the  for  the  development  and 

Haffkine’s  antiplague  vaccine,  which  is  injected  m doses  of  from  2 to  5 
c c and  diminLfs  the  incidence  of  attacks  during  outbreak  of  the  dis- 
eas’;  Ant^lague  serum  has  also  been  employed  as  a prophylactic  with 

™t"®tht?v7nt1f~aks  of  diphtheria,  tetanus,  or  cerebrospinal 

meningMs,  the  use  of  the  respective  arditoxic  « .ril  be^ 

of  ereat  value,  and  in  persons  actually  exposed  ^tanus  mtectio  , 

aiitftetanic  serum  affords  practically  the  only  hope  of  preven  i 

"^''The  work  of  Wright  and  others  with  antityphoid  vaccine  appears 
• Annual  Eeports,  Bureau  of  Health,  Philippine  Islands,  1906-8. 
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inoculcitions  hftvc  l36cn  cinploycd  pnGumonici,  streptococcus  infec- 
tions, and  hydrophobia.  In  those  exposed  to  the  latter  disease  antirabic 
virus' has  proved  of  great  value.  Two  methods  of  administration  are 
employed  in  the  hygienic  laboratory,  the  mild  and  intensive,  differing  in 
the  strength  and  rapidity  of  injections  of  the  cords  used.  This  measure 
can  only  be  regarded  as  a prophylactic  in  the  interest  of  persons  actually 
bitten,  however,  and  for  the  protection  of  the  community  at  large  pre- 
ventive measures  must  aim  at  the  control  of  rabid  animals. 

The  Sanitary  Survey. — During  epidemics  there  can  be  no  relaxa- 
tion of  those  general  measures  intended  for  the  sanitary  defense  of  the 
community.  In  addition,  aggressive  measures  are  necessary  to  deter- 
mine insanitary  conditions  affecting  the  incidence  of  the  prevailing  dis- 
ease. 

Careful  sanitary  surveys  should  accordingly  be  made  as  occasion 
rec|uires  to  investigate  infected  foci,  to  trace  the  origin  of  infection,  and 
ascertain  what  additional  sanitary  precautions  are  demanded  to  prevent 
further  spread.  House  to  house  inspections  may  sometimes  be  made  to 
inquire  as  to  prevailing  illness,  the  quality  of  food  and  water  supply,  the 
presence  or  absence  of  vermin,  fleas,  and  mosquitoes,  and  the  pre- 
cautions taken  to  exclude  them.  Such  inspections  should  not  be  per- 
functory in  character,  but  be  made  with  the  greatest  care,  and  dis- 
covered cases  should  be  regarded  as  suspicious  until  all  doubts  regarding 
diagnosis  are  cleared  away. 

The  systematic  investigations  of  typhoid  fever  inaugurated  in  Ger- 
many in  1903  emphasized  the  necessity  of  seeking  out  infected  persons, 
and  brought  to  notice  the  influence  of  children  in  the  propagation  of  this 
disease.  In  spite  of  heavy  infection  in  a district  it  was  possible  to  eradi- 
cate typhoid  infection  in  the  course  of  a few  months  by  this  plan,  as  had 
been  previously  done  in  the  case  of  cholera.  The  results  attained 
clearly  indicated  the  necessity  of  systematic  sanitary  surveys  applicable 
not  only  in  typhoid  fever,  but  other  infectious  diseases. 

Isolation  of  the  Sick. — Upon  the  discovery  of  a case  of  any 
of  the  graver  communicable  diseases,  prevention  of  the  spread  of  infec- 
tion from  that  individual  is  a comparatively  simple  matter,  provided  there 
is  exercise  of  proper  control  from  the  time  of  onset  of  illness  to  the  time 
of  recovery,  as  determined  by  laboratory  tests  or  otherwise.  Failure 
in  any  particular  case  rests  with  those  responsible  for  his  care,  or  with 
the  public,  because  it  is  not  alive  to  the  necessity  of  isolation  of  infectious 
cases.  Such  control  may  be  exercised  certainly  without  detriment  to 
the  patient  himself,  and  without  much  inconvenience  to  him  until  con- 
valescence is  well  established.  It  is  only  in  those  cases  of  diphtheria, 
cholera,  and  typhoid  fever,  which  become  bacillus  carriers  that  the 
problem  becomes  diflficult  and  its  solution  almost  impracticable.  In 
measles,  also,  in  which  the  pre-emptive  stage  is  infectious  and  the 
infection  highly  diffusible,  isolation  offers  less  hope  of  success,  but  in 
view  of  its  predilection  for  the  young,  and  the  danger  of  sequelae,  such 
isolation  as  is  possible  is  nevertheless  advisable. 

Isolation  is  such  control  as  will  prevent  the  dissemination  of  the  infec- 
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tion  from  the  sick  and  permit  of  its  destruetion  as  it  leaves  the  body. 

It  accordingly  varies  with  the  character  and  mode  of  transmission  of  the 
infection,  and  is  not  the  same  for  all  diseases.  In  cases  of  small-j>ox, 
scarlet  fever,  and  other  air-borne  diseases,  rigid  isolation  is  ess^ential. 

But  in  plague,  cholera,  typhoid  fever,  and  similar  diseases  of  known 
bacterial  origin  the  restrictions  need  be  only  such  as  will  permit  of  certain 
destruction  of  the  infection  and  prevent  its  being  carried  from  the  room. 

In  yellow  fever  the  problem  is  even  simpler,  since  a case  is  only  infective  ^ 
duHng  the  first  three  days,  and  the  infection  conveyed  only  by  the 
^teqomyia  calopm.  Here  the  prevention  of  the  spread  of 
pends  entirely  on  exclusion  of  this  species  of  mosquito  from  he  sick. 

In  the  case  of  typhus  fever,  also,  recent  researches  associate  the  body 
louse  as  the  probable  agent  of  transmission,  the  confirmation  of  which 
will  sreatly  simplify  preventive  measures.  Ihe  necessary  supervision 
h'  L™  cJnoihe  left  to  untrained  attendants,  but  must  be  exer-  _ 
cised  by  competent  authority  to  assure  that  the  proper  precautions  are 

“If some  diseases  isolation  may  be  saWy  practised  *^ome, 
in  the  interest  of  the  patient  and  the  public.  During  the 
epidemic  of  plague  in  1902  I had  the  opportunity  of  witnessing  the  suc- 
cLsful  adoption  of  district  isolation,  which  was  made  ° , 

count  of  Asiatic  opposition  to  removal  to  the  contagious  disease  hospital. 

Well-fo  do  padLts  and  those  of  tender  years  wiU  probably  desire 
to  remain  in  their  homes  with  ordinary  infections,  such  as  measles, 
scarlet  fever  and  diphtheria,  and  without  there  are  special  reasons  to 
ZcouZy,  ?he  health  authority  will  do  well  to  accede  to  this  desire^ 

There  should  be  ^ t”  ebefh“re'rand  oSal  supcr- 

If  Xr;  cleTLnir  ex.ptjh»e 

persons  concerned  in  .heir  care  and 
treatment.  infprtion  during  an  epidemic  an 

ofBcfrhfrd  v'Sr  patif  for  the 

fsx"nldf^:.r 

well  ventilated,  free  from  vermin,  ^ fj^^of  the  patient, 

insects,  and  one  that  can  b/ysed  exciu  ^ f possMe,  andVfer- 

It  should  be  as  will  be  found  to  be  reason- 

ably  on  an  upper  floor.  Such  ana  g surveillance  of  the  sur- 

ably  safe,  and  will  J n family.  Persons  suffering 

rounding  as  w^ell  as  other  mem  domiciled  in  houses  any 

from  the  communicab  e diseases  shou  d ot  f^ods  or 

part  of  which  are  used  for  tPe  manu  ’ ^ f diphtheria,  and 
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by  Trask  as  having  been  traced  to  milk  alone.  In  ease  housing  under 
such  conditions  is  unavoidable,  it  becomes  the  duty  of  the  proper  author- 
ity to  close  the  building  until  after  the  recovery  or  removal  of  the  patient 
to  hospital.  Isolation  hospitals  should  generally  be  provided  in  advance 
of  epidemics,  at  least  among  urban  populations.  Parkes  estimates  that 
such  accommodations  should  represent  one  bed  to  every  1000  of  the 
population  when  this  is  largely  composed  of  the  industrial  classes. 

The  hospital  buildings  should  be  isolated,  capable  of  thorough  dis- 
infection, thoroughly  screened  from  insects,  and  plague  hospitals  should 
also  be  rendered  absolutely  rat-proof  by  concrete  or  galvanized  iron 
inclosures  extending  18  inches  under  ground. 

Separate  pavil lions  are  required  for  each  disease,  and  should  be  as 
comfortable  as  are  other  hospitals.  The  word  “pest-house,”  as  well 
as  all  it  stands  for,  should  be  abolished. 

Cases  of  small-pox,  leprosy,  cholera,  and  typhus  fever  should  in- 
variably be  required  to  be  placed  in  hospitals.  The  same  action  should 
be  taken  in  cases  of  scarlet  fever,  diphtheria,  typhoid  fever,  plague,  and 
yellow  fever  in  which  the  necessary  precautions  cannot  be  carried  out  at 
private  residences,  and  in  other  infections  when,  by  reason  of  poverty, 
no  adequate  care  can  be  had  at  home. 

The  period  of  isolation  in  any  case  will  depend  on  the  nature  of  the 
disease,  and  examinations  to  determine  that  the  danger  of  transmission 
of  infection  is  over.  In  general  the  period  of  detention  will  be  as  follows : 
plague  until  complete  recovery;  small-pox  from  four  to  eight  weeks;  scar- 
let fever  six  weeks,  or  until  complete  desquamation  has  occurred  and 
throat  symptoms  disappeared;  diphtheria  until  two  examinations  three 
days  apart  show  absence  of  diphtheria  bacilli  from  the  throat  and  nose; 
measles  three  weeks;  typhus  fever  four  weeks;  yellow  fever  seven  days; 
and  typhoid  fever  until  two  examinations  three  days  apart  show  absence 
of  typhoid  bacilli  from  the  urine  and  feces. 

Surveillance  of  Contacts. — ^While  the  campaign  against  any 
disease  centres  around  its  victims,  after  their  proper  isolation  and  care, 
consideration  must  be  given  also  to  other  persons  who  have  been  exposed, 
to  the  infection.  Two  methods  of  surveillance  suggest  themselves 
depending  on  the  character  of  the  disease.  Quarantine,  on  the  one  hand, 
implies  segregation  and  restraint,  and  observation,  on  the  other,  con- 
templates a reasonable  degree  of  liberty  to  carry  on  ordinary  avocations, 
but  under  such  sanitary  supervision  as  will  permit  of  prompt  isolation 
on  the  appearance  of  suspicious  symptoms. 

Better  knowledge  of  the  communicable  diseases  and  recognition  of 
the  rights  of  individuals  has  resulted  in  the  gradual  abandonment  of 
irksome  quarantine  for  observation. 

In  diseases  such  as  measles,  except  during  sharp  epidemics,  it  is 
generally  impracticable  even  to  exercise  any  very  close  observation  of 
those  exposed,  and  it  is  the  infected  foci,  such  as  schools,  that  must  receive 
the  attention  of  the  authorities.  These  and  other  places  of  public 
assemblage  being  at  times  required  to  be  closed,  or  those  exposed  being 
refused  attendance. 

VoL.  1—30 
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In  small-pox,  after  thorough  "’lirurat“Ltr  ‘rS- 

r:;  Ciaimr 

“in'iiTdisrers:*^^^ 

may  with  advantage  be  substituted  which  are 

plish  with  less  resistance  speci  c^i^^^  aecision  of  this  point  must 
absolutely  necessary  to  s^cce^  • ^ attitude  of  the 

depend  on  local  conditions,  vpIIow  fever  this  question  will  also 

public  during  the  epidexnic.  contacts  should 

srr^ri ,ira«  » «» i--  •' 

actual  cases  within  the  first  three  ays  measures  taken  during 

It  must  be  remembered  “s  a whole,  and  should 

epidemics  are  in  the  interest  o order  to  be 

sTivr'HrsrqLrTnd 

classes,  therefore,  isolation  wcaTio^nally  given  rise  to  the  estab- 

Fear  of  grave  epidemics  7|;^77eveS  the  ^ 
lishment  of  sanitary  cordons  wh  J P ^.^rely  be  success- 

from  infected  districts  into  clea  ^t^^Y  J effective  measures  can 

ie  “kt:  w£  L"  district  or  its  orderly  depopulation  brought 

n'epopulation  of  rsme^core^c^^Wf 

with  plague  or  yellow  because  they  are  trans- 

account  of  the  seven  y .-,c  u of  speedy  control.  Depopulation  is 
mitted  by  agents  Pj  ie,  and  in  many  instonces 

a valuable  measure  for  PP  idealized  epidemics.  In  Hong  Kong, 

has  been  essential  to  the  control  of  habitations  and  dis- 

and  other  centres  of  plague  i ^^gPent  results.  Inasmuch  as  the 

tricts  is  regularly  practised  with  exceU^^  msponsible  for  its  con- 

; i.  — >•  ”■ 

“Sr.£.— 

a thousand  natives  were  plague,  with  the  result  that  th 

skirts  of  the  city  “d  miniated  against  p also  come 

disease  was  eradicated  from  am  g tl  ^ continued  to  occur  in 

fatalities  among  humans  occu 
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Depopulation  of  yellow-fever  infected  areas,  on  the  other  hand,  has 
the  double  object  of  removing  susceptible  persons  from  attacks  of  the 
Stegomyia  calopus,  and  allowing  them  to  proceed  in  an  orderly  manner 
to  non-infectible  territory  or  localities  where  this  species  of  mosquito  is 
known  to  be  absent. 

Infected  localities  and  localities  contiguous  thereto  should  be  depopu- 
lated as  rapidly  and  completely  as  possible  under  official  supervision, 
persons  not  having  been  exposed  being  allowed  to  depart  without  deten- 
tion, and  persons  having  been  exposed  being  required  to  undergo 
observation  for  six  full  days  in  a camp  of  probation  properly  located. 
Persons  having  been  exposed  may  be  allowed  to  proceed,  however, 
without  detention  to  non-infectible  territory,  provided  they  can  be  held 
under  observation  at  destination  for  a period  of  six  days  from  the  date 
of  last  possible  exposure  to  infection.  This  measure  is  prescribed  in 
the  United  States  quarantine  regulations,  and  has  been  employed  time 
and  again  by  the  public  health  service,  both  in  the  interest  of  the  indi- 
vidual, and  with  entire  safety  to  the  country. 

In  order  to  safely  depopulate  an  area,  however,  detention  camps  are 
necessary,  and  it  must  be  done  under  strict  medical  supervision.  There 
must  be  also  adequate  train  inspection,  by  which  measure  the  dissemina- 
tion of  infection  may  be  reduced  to  a minimum  and  the  avenues  of  com- 
merce kept  open,  the  latter  being  an  important  consideration  in  these 
days  of  interurban  and  interstate  communication. 

Supervision  of  Traffic.— Supervision  over  traffic  includes  mea- 
sures that  will  insure  the  cleanliness  and  freedom  from  infection  of  cars 
and  vessels,  as  well  as  the  merchandise  and  passengers  to  be  transported 
in  them. 

The  sanitation  of  cars  and  vessels  is  deserving  of  greater  considera- 
tion, and  during  epidemics  this  is  doubly  important.  Consequently, 
at  such  times,  in  addition  to  thorough  cleansing,  they  should  be  required 
to  be  disinfected  before  every  trip,  and  authority  should  be  had  to  cut  a 
car  out  of  a train  en  route  for  purposes  of  disinfection. 

During  epidemics  of  small-pox  and  scarlet  fever  routine  inspections 
and  disinfection  of  those  cars  and  parts  of  ships  in  which  cases  have 
occurred  may  reasonably  be  demanded.  During  plague  outbreaks 
great  care  will  be  required  also  to  guard  against  the  transportation  of 
rodents,  some  of  which  may  be  infected.  On  trains  conditions  are  not  so 
favorable  for  the  transportation  of  rodents,  but  on  ships  the  danger  is 
irnminent,  and  no  vessel  should  be  allowed  to  leave  an  infected  dock 
without  first  having  been  thoroughly  fumigated,  or  measures  taken  to 
absolutely  prevent  the  access  of  rats  aboard. 

During  yellow-fever  epidemics  the  greatest  care  is  required  to  free  all 
vessels  and  trains  leaving  the  infected  district  from  mosquitoes.  Fre- 
quent fumigations  are,  therefore,  required,  and  in  some  instances  it 
may  even  then  be  inadvisable  to  permit  such  carriers  to  proceed  to  un- 
infected territory.  In  the  latter  case,  resort  may  be  had  to  “shuttle 
trains,  which  run  only  from  within  the  infected  area  to  a quarantine 
s ation,  on  the  outer  zone  of  infection,  where  pas.sengers  and  freight  may 
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sliow  that  this  danger  is  „|aeue  which  is  spread  principally  by 
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Special  Measures  against  po*  fever  and  plague 
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quitoes  are  demanded.  ^ prevent  their  biting  him  and 
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transmitting  the  ^ fumigation  to  kil  mos- 

are  to  be  confined  must  be  g P , i accomplished  by  the  use 
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of  entire  city  blocks.  oiimild  be  prevented.  ater  containers, 

All  breeding  of  mosquitoes  carefully  screened,  and  those 
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sulphate.  In  order  to  be  successful,  efforts  at  mosquito  destruction 
must  begin  immediately  upon  the  discovery  of  an  infected  focus  and  be 
directed  to  that  locality. 

The  removal  of  waste,  draining  of  swamps,  and  clearing  away  of 
underbrush  will  suggest  themselves  as  additional  measures  depending 
on  local  conditions,  and  must  be  utilized  to  their  fullest  extent. 

During  plague  outbreaks,  the  control  of  rodents  is  essential,  and  for 
this  purpose  several  measures  are  available,  namely,  poisoning,  trapping, 
exposing  them  to  natural  enemies,  cutting  off  their  food  supply,  destroy- 
ing existing  nests,  and  preventing  the  making  of  new  ones.  The  poisons 
that  may  be  used  are  phosphorus  paste,  arsenic  paste,  strychnine,  and 
carbon  bisulphide.  All  food-stuffs  must  be  protected  from  rats,  and  the 
utmost  care  taken  in  the  disposition  of  garbage  in  order  that  it  shall  not 
be  accessible  to  them. 

Experience  has  shown  that  rat-proofing  is  the  most  valuable  anti- 
plague measure,  and  that  it  should  accompany  auxiliary  measures, 
such  as  trapping  and  placing  of  poisons.  Rat-proofing  is  accomplished 
by  the  elevation  of  buildings  from  the  ground  or  the  adoption  of  concrete 
construction,  and  screening.  Rat-proofing  has  the  advantage  of  being 
a permanent  improvement,  and  by  such  means  rodents  may  be  builded 
out  of  human  habitations. 

Upon  the  discovery  of  plague-infected  rats  in  a city  or  town,  that 
particular  locality  must  be  regarded  as  a centre  of  infection.  As  a means 
of  dealing  with  such  localities  in  Manila,  Reiser  has  practised  the  trap- 
ping of  rats  along  radiating  lines  from  the  centre  of  infection.  The 
examination  of  these  rats  determines  the  extent  of  infection.  The  entire 
rat-catching  force  is  then  concentrated  along  the  outer  border  of  the 
infected  area,  from  whence  they  commence  to  move  toward  the  centre, 
catching  the  rats  as  they  go.  Behind  them  thorough  rat-proofing  is 
carried  out.  One  section  after  another  is  treated  in  this  manner  until 
all  are  freed  of  plague-infected  rats.  This  plan  is  intensive  in  char- 
acter and  practicable  of  application  in  any  city. 

DISINFECTION 

Disinfection  implies  the  destruction  of  micro-organisms  outside  the 
body,  in  order  that  they  may  not  infect  healthy  individuals.  It  was 
resorted  to  for  the  prevention  of  communicable  diseases  long  before  their 
etiology  was  known,  but  with  a better  understanding  of  the  various  infec- 
tions and  their  modes  of  transmission,  its  practice  became  more  exact, 
and  its  field  of  usefulness  enlarged. 

From  a theoretical  standpoint,  disinfection  should  be  applicable 
to  the  destruction  of  disease  germs  wherever  found,  but  practically  this 
is  not  the  case,  except  within  the  narrowest  limits,  as  those  agents  that 
have  the  power  of  destroying  vegetable  micro-organisms  cannot  be  em- 
ployed for  this  purpose  within  the  body  on  account  of  their  injurious 
action  on  the  tissues  themselves.  Disinfection  is,  therefore,  a preven- 
tive measure  and  not  a curative  one,  and  is  brought  about  by  both 
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natural  and  artificial  means,  designated  as  disinfectants,  lliose  sub- 
stances, on  the  other  hand,  that  inhibit  the  growth  of  micro-organisms 
without  necessarily  destroying  them,  are  known  as  antiseptics. 

By  preventing  putrefaction,  disinfectants  and  antiseptics  may  act 
as  deodorants,  but  the  latter  term  is  applied  to  preparations  because  of 
their  property  of  counteracting  offensive  odors,  and  not  necessarily  be- 
cause of  any  deleterious  effects  exerted  over  bacterial  hfe.  Notwith- 
standing this  fact,  there  remains  in  the  lay  mind  the  belief  that  one 
requisite  of  a disinfectant  is  that  it  must  have  a strong,  disagreeable  odor 
to  be  effective.  Consequently,  many  so-called  disinfectants  offered  for 
sale  in  the  market  owe  their  popularity  to  this  property  rather  than  to 
any  germicidal  power,  thus  engendering  feelings  of  false  security. 

In  order  that  disinfection  shall  be  effectively  performed,  it  is  neces- 
sary to  have  a knowledge  of  the  germicidal  powers  of  the  disinfectants 
used  and  their  limitations  under  natural  conditions.  This  has  been 
determined  to  some  extent  by  practical  experience,  and  laboratory 
studies  have  demonstrated  the  germicidal  action  of  many  preparations 
under  artificial  conditions,  but  until  such  work  is  greatly  extended, 
there  will  be  a decided  limit  to  the  choice  of  disinfectants  m actual 

'’“Many  natural  processes  favor  the  destruction  of  P-tthogenic  mi™ 
organisms  among  which  may  be  mentioned  the  influence  of  air,  desic- 
STeUration,  light,  and  heat.  With  the  exception  of  heat,  however 
they  must  all  be  regarded  as  adjuncts  to  more  powerful  means  in 

in  disinfection  include  a la^ge  num- 
ber  of  chemical  agents  used  in  either  a gaseous  or  liquid  form.  Some 
of  them  are  much  more  powerful  than  others, 
in  actual  practice.  On  this  account,  and  because  of 
secured  by  different  sanitarians,  there  is  need  of  a standard  } 
dSectaL  can  be  tested  as  to  their  relative  efficiency  under  natural 

“"S'and  Walker  have  devised  a ty  -hi*  jhe 

to  be  tetnd  is  rtenfydou^lr broth  culture  of  bacillus 

‘tv;ho“:s  i°s  added  to  5 cx.  of  a de  e " 

be  tested.  From  this  mixture  ®ndcultures  am  then^^^^ 

one-half  minutes  until  six  are  dilution  of  the  dis- 
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li:n°%m”eS“a'SlVcmr”cordin^^  depends  on  the 
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natural  conditions  under  which  the  organisms  are  found  and  the  proper- 
ties of  the  disinfectant  itself. 

The  limitations  of  this  chapter  forbid  detailed  discussion  of  the  large 
number  of  disinfectants  that  have  been  exploited.  It  is  intended  rather 
to  consider  the  principles  of  application  of  the  more  important  of  those 
that  have  been  found  efficient  under  natural  conditions. 

The  infections  of  the  communicable  diseases  originate  from  some 
previous  case,  and  on  the  care  exercised  over  such  cases  depends  the 
prevention  of  the  spread  of  infection.  The  area  of  infection  can  be 
greatly  restricted  by  thorough  cleanliness  and  an  abundant  supply  of 
sunlight,  pure  air,  food,  and  water,  and  reduced  to  a minimum  by  the 
judicious  use  of  disinfectants  for  the  destruction  of  infection  as  it  leaves 
the  body. 

Light  is  a powerful  germicide  and  practical  of  application  to  some 
extent  in  every  sick-room.  It  owes  its  action  largely  in  this  respect  to 
the  ultra-violet  rays,  which  probably  produce  chemical  disassociation 
of  the  atmosphere,  with  the  production  of  ions  of  oxygen.  This  prob- 
ably also  accounts  in  part  for  the  lesser  number  of  bacteria  in  high 
altitudes,  and  some  of  the  beneficent  influences  of  such  altitudes  on 
tuberculous  and  other  cases,  for  it  is  known  that  sunlight  is  richer  in 
actinic  rays  as  ascent  is  made  to  higher  levels. 

It  has  been  shown  by  Koch  that  tubercle  bacilli  soon  die  from  ex- 
posure to  direct  sunlight,  and  similar  observations  have  been  made  with 
respect  to  typhoid  bacilli,  cholera  vibrios,  and  many  other  organisms. 
The  same  is  also  true  to  lesser  extent  of  those  forms  of  artificial  light  rich 
in  ultra-violet  rays,  such  as  the  mercury  arc,  which  suggests  their  possible 
use  under  certain  conditions. 

Pure  air  exerts  a beneficent  influence  by  dilution  of  the  infection 
and  its  partial  oxidation.  But  the  germicidal  action  of  light  and  air 
is  largely  dependent  on  the  number  of  bacteria  and  their  protection  by 
organic  matter.  These  agents  can,  therefore,  be  regarded  only  as  ad- 
juncts in  the  disinfection  of  the  sick-room  and  its  contents. 

The  destruction  of  infection  by  means  of  chemicals  as  it  leaves  the 
body  is  a comparatively  easy  matter.  An  ample  supply  of  appropriate 
disinfectants  should,  therefore,  be  provided  upon  the  appearance  of 
infectious  diseases  for  judicious  use  under  the  direction  of  the  physician 
or  proper  health  authority. 

Infection  leaves  the  body  through  the  feces  and  urine;  the  discharges 
from  the  mouth,  nose,  and  conjunctiva;  the  skin,  and  by  means  of  coitus. 
y\fith  a knowledge  of  the  particular  disease  and  the  avenues  through  which 
its  infection  leaves  the  body,  therefore,  the  necessary  procedure  to  be 
adopted  is  made  plain. 

Disinfection  of  Feces. — Since  the  bowel  discharges  from  cholera, 
dysentery,  intestinal  tuberculosis,  typhoid  fever,  hookworm  disease,  and 
probably  other  diseases  contain  the  respective  infections,  they  should 
be  burned  or  received  in  a vessel  containing  8 to  10  ounces  of  disinfecting 
solution,  with  which  they  should  be  thoroughly  mixed  and  allowed  to 
stand  for  one  hour. 
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Liquid  disinfecUuits  find  their  greatest  field  of  uselulness  is  the  dis- 
infection of  excretions,  particularly  feces,  but  to  be  all  that  is  desirable 
they  sliould  meet  the  following  reciuirements:  i hey  should  not  be  too 

bulky  and  should  be  easy  to  use  under  all  conditions  of  wreath cr  and 
temperature;  they  should  be  stable  and  readily  soluble  or  miscible  with 
water;  they  should  not  have  an  unpleasant  odor,  and  should  be  non- 
poisonous  to  man;  they  should  be  capable  oi 

organic  matter,  and  should  not  stain  or  corrode.  Ihey  should  kill 

all  bacteria  promptly,  and  be  cheap  enough  to  render  then 

ticable.  It  is  safe  to  say  that  none  in  use  will  meet  all  ot  these  con- 

the  disinfection  of  feces  a 10  per  cent,  solution  of  formalin  j 
very  effective.  Anderson  has  shown  that  feces  exposed  to  10  per  cent. 
forLldehyde  solution  were  rendered  practically 

and  that  the  spore-bearing  organisms  were  destroyed  alter  forty  rninutes. 
“Ls  Uie  adthtional  advantage  of  overcoming  odors  by  chemical  union, 

and  its  own  odor  is  not  particularly  offensive.  • i 

CarbTe  acid  in  5 per  cent,  solution,  when  properly  mixed  with 
feces  is  effective;  crude  carbolic  acid  appears,  however,  to  be  more  reha 
ble  than  the  pure  product,  probably  on  account  of  t ae 

or  calbTc  acid,  8 to  10  ounces  of  a 6 per  cent,  solution  being  used 

Milk  of  lime,  which  consists  of  slaked  '™«  danger 

must  be  sufficient  moisture  present  to  thorough  dis- 

infected should  not  be  thrown  into  privy  vaults  until  alter  tnoroug 

infection.  ^ t j.  f^ivpr  tVic  urine  often  cont&ins 

typh"" 

fdipte'd^Tdltfl^^^^^^ 

tion  they  may  be  giyen  medicinal  doses  of  urotropm,  wme 

times  cause  the  organisms  to  per  cent,  with  a 

In  order  to  disinfect  urine,  it  may  also  be  di  uted  ou  pe 

5 per  cent,  solution  of  carbolic  soludoii  of  chlorinated  lime 

the  more  suitable  preparations  a 5 per  cent,  solution 

may  also  be  used  in  ecpial  yo  iim^^  urine,  gg  ^rp^e  mouth 

tvphoid  fever,  and  other  d.seases  m w hmh  ^e  ^ 

;:;p"iS X th*  cont^ctn  be  burned  or  thoroughly  sterilised 


DISINFECTION 


478 


by  boiling.  Burning  is  the  most  efficient  disinfectant  known  and  can 
be  resorted  to  in  practically  every  household.  Boiling  for  twenty 
minutes  is  likewise  very  efficient  and  readily  applied. 

Sputum  and  other  mouth  discharges  may  be  collected  also  in  metal 
or  class  spit-cups  in  which  has  been  placed  4 or  5 ounces  of  a 5 per  cent, 
solution  of  formalin,  carbolic  acid,  creolin,  or  lysol.  Mercuric  chloride, 
mi  the  other  hand,  is  not  reliable  for  the  disinfection  of  sputum,  for 
reasons  to  be  given  later,  and  should  not  be  used. 

In  leprosy,  diphtheria,  cerebrospinal  meningitis,  and  like  diseases 
the  nasal  discharges  should  be  collected  on  cloths  and  immediately 
burned.  In  order  to  lessen  the  danger  of  infection  through  this  channel, 
nasal  sprays  consisting  of  acetozone  or  other  solution  may  be  used,  but 
this  practice  should  under  no  circumstances  prevent  collection  and 
burning  of  the  discharges. 

Disinfection  of  Conjunctival  Discharges. — In  infectious  dis- 
eases of  the  conjunctiva,  such  as  gonorrhoeal  ophthalmia,  trachoma, 
and  purulent  conjunctivitis,  the  discharges,  as  they  are  removed  from 
the  eyes  by  means  of  drops  or  douches,  should  be  collected  on  pads  of 
absorbent  cotton  or  gauze  and  burned  or  treated  with  double  their 
volume  of  5 per  cent,  solution  of  formaldehyde.  By  this  means,  and  the 
confining  of  patients  to  bed,  with  appropriate  instillations  of  argyrol 
and  douches  of  boric  acid,  I have  treated  many  patients  in  hospital 
without  spread  of  infection  to  other  occupants  of  the  wards. 

Disinfection  of  the  Skin. — In  the  infectious  exanthemata  the 
infections  are  thrown  off  during  desquamation.  Thorough  cleanliness 
of  body  and  surroundings  from  day  to  day  limits  their  spread  and, 
therefore,  becomes  a part  of  the  disinfecting  process.  Disinfection  of 
the  hands  of  those  in  attendance  upon  all  cases  of  communicable  dis- 
eases is  also  essential  after  every  contact  with  the  patient  or  his  dis- 
charges, and  may  be  practised  by  thorough  washing  with  green  soap  and 
water,  to  be  followed  by  immersion  in  3 per  cent,  solution  of  formal- 
dehyde, 2 per  cent,  solution  of  lysol,  1 to  1000  mercuric  chloride  solution, 
or  40  per  cent,  alcohol. 

Mercuric  chloride  is  a powerful  germicide  under  favorable  condi- 
tions, acting  as  a direct  poison  to  micro-organisms  as  well  as  coagulating 
their  protoplasm.  It  is  this  latter  faculty  that  precludes  its  use  for  the 
disinfection  of  masses  containing  much  organic  matter,  such  as  feces; 
for  the  salt  is  precipitated  as  an  albuminate,  thus  limiting  its  action. 
Acidulation  by  the  addition  of  5 parts  of  hydrochloric  acid  to  every  part 
of  sublimate  in  1000,  however,  will  prevent  precipitation,  and  in  prepar- 
ing the  solution  for  disinfection  this  practice  should  be  invariably  fol- 
lowed. 

Mercuric  chloride  has  the  additional  disadvantage  that  it  is  highly 
poisonous  and  will  corrode  metals  and  fix  stains.  It  is  probably  not  as 
efficient  for  disinfecting  the  hands  as  formaldehyde  or  lysol,  but  formal- 
dehyde has  the  disadvantage  that  its  continued  use  roughens  the  skin. 

Disinfection  of  Clothing’  and  Bedding. — Even  with  the  great- 
est care  the  clothing  and  bedding  coming  in  contact  with  infectious  cases, 
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and  to  a less  extent  the  curtains  and  room-hangings  will  become  infected. 
Their  disinfection  before  being  removed  Irom  the  sick-room,  therefore, 
becomes  essential,  and  may  be  accomplished  by  either  soaking  for  one 
hour  in  a disinfectant  solution,  boiling,  or  exposure  to  steam  in  a cham- 
ber for  thirty  minutes.  The  solutions  to  be  recommended  for  this  pur- 
pose are  f)  per  cent,  solution  of  formaldeliyde,  carbolic  acid,  or  ly.sol,and 
the  clothing  and  linens  should  be  immersed  therein  immediately  after  use. 

Since  boiling  is  usually  done  after  removal  of  the  articles  frorn  the 
room,  it  must  be  preceded  by  soaking  in  one  of  the  solutions  mentioned 
above.  Stains  from  any  cause,  such  as  blood,  urine,  or  feces  are  more 
or  less  fixed  by  boiling,  and  they  should  be  removed  as  far  as  practicable 
before  this  method  is  applied;  previous  soaking  in  a cold  disinfectant 
solution  in  great  measure  accompli.shes  this  purpose. 

In  hospitals  and  under  special  conditions  infected  articles  ni^y 
removed  under  cover  to  a disinfecting  room  and  immediately  sterilized 
by  steam.  Whenever  the  necessary  apparatus  is  available  for  its  appli- 
cation, steam  under  pressure  is  the  most  efficient  means  of  disinfecting 
clothing,  bedding,  and  other  textiles  and  articles  not  injured  by  it. 

While  such  apparatus  is  not  ordinarily  available  in  private  practice 
or  in  small  communities,  every  hospital,  detention  station,  and  large 
town  should  have  one  conveniently  located  in  case  of  outbreaks  of  the 
infectious  diseases.  The  apparatus  consists  of  a boiler  for  generating 
the  steam,  and  this  is  connected  by  pipes  with  a jacketed  chamber  which 
should  be  large  enough  to  admit  bundles  and  mattresses,  and  the  doors 
at  either  end  should  open  into  separate  compartments  or  rooms. 

After  the  articles  to  be  disinfected  have  been  placed  m the  chamber, 
it  is  closed  by  a close-fitting  door  provided  with  a gasket.  Steam  is 
then  introduced  into  the  jacket  until  the  temperature  within  the  chamber 
reaches  70°  C.,  the  object  being  to  bring  the  articles  to  a temperature 
at  which  the  steam,  when  admitted,  will  not  be  condensed  on  the  fabrics; 
such  condensation  not  only  damaging  them,  but  also  preventing  pene- 
tration of  the  steam.  _ , i ^ ^ „ 

With  a vacuum  apparatus  which  is  attached  to  the  chamber  a 

vacuum  of  10  to  15  inches  is  then  obtained,  after  which  steam  froni  the 
boiler  in  introduced  into  the  chamber  until  a pressure  of  10  pounds  is 
present,  as  indicated  on  the  pressure  gauge.  When  this  pressure  and 
temperature  are  reached,  drip  cocks  communicating  with  he  ^terior  of 
the  chamber  are  opened  and  the  circulation  of  steam  is  allowed  to  con 

tinue  for  at  least  tw'^enty  minutes.  • i + fmm 

Upon  completion  of  the  disinfection,  the  steam 
the  interior  of  the  chamber,  a vacuum  is  again  produced  and  the  door 
is  kept  closed  for  ten  or  fifteen  minutes  longer  to  allow  of  dryng  ot  the 
articL,  and  thus  prevent  any  condensation  of  steam  that  might  injur 

‘'“Tn  the  absence  of  special  apparatus  flowing  steam  not  under 

may  sometimes  be  available,  and  is  an  nffio.en  d.s.nfectot^ 

time  of  exposure  must  be  at  least  thirty  minutes  after  the  temperatu 

has  reached  100°  C. 
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Articles  injured  by  steam,  such  as  leather,  gutta-percha,  rubber,  furs, 
hats,  silks,  and  fine  woolens,  should  not  be  disinfected  in  this  manner, 
but  by  some  gaseous  disinfectant  or  by  immersion  in  a germicidal  solu- 
tion. Those  articles  which  will  be  injured  by  wetting  must  be  exposed 
to  formaldehyde  gas.  For  this  purpose  the  steam  chamber  may  be  used, 
provided  it  has  a formaldehyde  generator  attached. 

Such  an  attachment  is  provided  on  all  steam  chambers  at  the  federal 
quarantine  stations.  After  the  chamber  is  filled  with  leather  goods  or 
other  articles  that  may  be  damaged  by  steam,  the  jacket  is  heated  until 
the  temperature  in  the  chamber  is  raised  to  60°  C.  A vacuum  of  10 
inches  is  then  obtained  inside  the  chamber,  after  which  formaldehyde 
gas  is  introduced.  The  gas  is  evolved  under  a pressure  of  45  pounds 
in  the  generator  from  a solution  of  formaldehyde  to  which  has  been 
added  a neutral  salt,  such  as  calcium  chloride  20  per  cent.  Thirty 
ounces  of  formaldehyde  solution  should  be  used  for  every  1000  cubic 
feet  of  space  within  the  chamber,  and  a small  amount  of  steam  should 
be  also  introduced  to  supply  moisture,  which  renders  the  gas  much  more 
effective.  This  method  is  to  be  recommended  because  of  its  efficiency 
and  rapidity  of  action,  the  time  of  exposure  required  being  one  hour  under 
the  conditions  outlined. 

In  a majority  of  cases,  however,  the  employment  of  special  apparatus 
is  impracticable,  but  formaldehyde  gas  is  effective  when  generated  by 
other  means,  such  as  the  formalin-permanganate  method,  formalin- 
aluminum-sulphate-lime  method,  sheet-spraying,  and  the  autoclave. 
Successful  disinfection  with  formaldehyde  is  dependent  more  on  the  con- 
dition under  which  the  work  is  done  than  the  method  of  evolving  the 
gas,  and  these  conditions  will  be  described  when  discussing  room  dis- 
infection, as  will  also  the  various  means  of  generating  the  gas. 

Disinfection  of  Instruments  and  Utensils. — Instruments  and 
other  utensils  used  in  the  sick-room  may  be  ordinarily  disinfected 
by  boiling  or  exposure  to  live  steam  for  not  less  than  thirty  minutes. 
Those  articles,  such  as  rubber  and  leather  goods,  that  will  be  injured  by 
either  of  these  methods,  must  be  disinfected  by  one  of  the  germicidal 
solutions.  The  addition  of  1 per  cent.  of.  carbonate  of  soda  renders 
boiling  applicable  to  polished  steel,  cutting  instruments,  or  tools. 

All  china-ware  and  kitchen  utensils  should  invariably  be  sterilized 
by  boiling  before  being  removed  from  the  sick-room,  and  articles  of 
food  that  have  not  been  used  should  be  destroyed.  An  Arnold  steril- 
izer is  a very  efficient  means  of  disinfecting  with  steam,  and  may  be  con- 
veniently used  in  the  case  of  many  small  articles  in  daily  use  in  the 
sick-room. 

Disinfection  of  Rooms. — Previous  selection  and  preparation  of 
the  room  in  which  the  patient  is  to  be  isolated  and  the  constant  applica- 
tion of  hygienic  measures  throughout  the  illness  will  reduce  greatly  the 
amount  of  infection,  but  not  forego  the  necessity  of  disinfection  of  the 
room  itself  and  the  furniture  it  contains.  In  order  to  be  effective,  it 
must  be  thoroughly  done. 

Room  disinfection  is  usually  accomplished  by  the  use  of  gaseous  dis- 
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iiifectiints,  but  a number  of  precautions  are  necessary  in  preparing  tor 
their  application.  All  windows  and  doors  should  be  closed,  and  all 
holes  and  cracks  sealed  by  pasting  over  them  pieces  ot  paper.  I the 
paper  on  the  walls  is  damaged,  it  should  be  removed  as  thoroughly  as 
possible  and  burned.  Any  rugs  or  carpets  that  may  be  in  the  looni 
should  be  removed  for  steam  disinfection  or  placed  on  chairs.  le 
drawers  of  bureaus,  lockers,  and  other  furniture  should  be  opened, 
and  all  textile  fabrics  that  have  not  been  disinfected  by  immersion  in  a 
disinfecting  solution  should  be  hung  over  lines  or  hooks,  to  allow  the 
greatest  possible  exposure  to  the  gas.  All  articles  of  little  value  such  as 
laper,  rags,  and  cheap  books,  should  be  burned,  other  books  being 
pXd  on\nd  in  such  I manner  that  the  leaves  will  not  remain  in  juxta- 
position.  The  temperature  of  the  room  should  be  raised  to  over  60  ., 

and  maintained  there  throughout  the  process.  Provision  should  also 
be  made  to  provide  moisture,  which  is  necessary  in  all  gaseous  dismfec- 
Hoira  relative  humidity  of  over  60  per  cent,  being  highly  desirable. 

The  selection  of  the  method  of  disinfection  will  depend  somewhat 
on  the  infection  to  be  destroyed,  and  largely  on  the 
and  its  contents.  A choice  may  be  made  of  formaldehyde  gas,  su  p 

the  oxidation  of  wood-alcohol  It 

is  soluble  in  water  to  the  extent  of  40  per  cei‘.;  suoh  ^ ut.on  being 
known  in  the  pharmacopoeia  as  hquor  formaldehydi.  \\h  le  the  gas 
tTirri"a  hig  to  mucous  membranes,  it  is  not  poisonous  to  the  higher 

‘“^ormaldehyde  gas  has  the  aff  "torSce^f ve^ 
attack  metals  ” practical  value  in  disinfection,  and 

SLtbe  eheiiv  in^^ 

rooms,  by  means  of  a generator  lamp  ,^3 

of  wood-alcohol  by  passing  i s umes  j-oom  must  be  rendered  as 

method  a special  generator  is  necessary  e to  every 

tight  as  possible,  and  24  ounces  of  m oj-alcohol  should  be  of  95 

o"  ZiX  use  of  lamps  and  for 
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not  less  than  45  pounds,  and  led  into  the  room  through  a pipe  inserted 
into  a keyhole  or  other  opening.  In  the  apparatus  10  ounces  of  formal- 
dehyde solution,  to  which  has  been  added  calcium  chloride  (20  per  cent.), 
is  used  for  every  1000  cubic  feet  of  space,  and  the  room  must  be  kept 
closed  for  at  least  six  hours.  For  large  rooms  the  gas  must  be  introduced 

at  several  points  as  far  apart  as  possible. 

Formerly,  spraying  of  formaldehyde  solution  was  used  in  the  absence 
of  apparatus’ for  generating  the  gas,  and  is  effective  if  properly  carried 
out.  The  formaldehyde  solution  must  be  sprayed  on  sheets  suspended 
in  the  room  in  such  a manner  that  the  solution  will  remain  in  small  drops. 

Not  less  than  10  ounces  of  formaldehyde  solution  should  be  used 
for  every  1000  cubic  feet.  Used  in  this  manner,  a sheet  will  hold  about 
5 ounces  without  dripping  or  the  drops  running  together.  The  room 
must  be  tightly  sealed  for  twelve  hours.  The  method  should  not  be 
attempted  in  rooms  of  over  2000  cubic  feet,  and  may  be  supplemented  by 
thoroughly  spraving  the  solution  upon  the  walls,  floors,  and  objects  in 
the  rooms.  The  advantage  of  the  sheet  spraying  method  is  that  it  is 
rather  simple  and  economical,  and  is  applicable  for  disinfection  purposes 
where  long  exposure  is  required. 

The  formalin  permanganate  method,  which  was  advanced  by  Evans 
and  Russell,  and  sometimes  known  as  the  “Maine  method”  has  obviated 
the  necessity  of  any  but  simple  apparatus  that  can  be  improvised  at 
practically  every  house.  It  depends  for  its  action  upon  the  fact  that 
when  formalin  is  poured  over  crystals  of  permanganate  of  potash  a vigor- 
ous reaction  takes  place,  accompanied  by  a strong  ebullition  of  the 
liquid,  and  heat  sufficient  to  produce  a large  quantity  of  formaldehyde 
gas  and  watery  vapor.  For  the  generation  of  the  gas  there  should  be 
a galvanized  iron  pail  of  a depth  of  .12  inches,  and  with  a diameter  at 
its  base  of  10  inches,  the  top  flaring  in  such  a manner  that  the  outlet 
will  be  18  inches.  As  considerable  heat  is  generated  during  the  process, 
this  pail  should  be  set  in  a tub  or  other  vessel  containing  water  or  sand. 

When  the  room  is  made  ready  for  disinfection,  the  above-mentioned 
apparatus  should  be  placed  in  the  centre  of  the  floor.  The  perman- 
ganate of  potash  is  then  placed  in  the  pail  in  the  proportion  of  8 ounces 
for  every  1000  cubic  feet  of  room  space  to  be  disinfected.  The  solu- 
tion of  formaldehyde  is  then  poured  over  the  crystals  of  permanganate, 
using  16  ounces  of  the  solution  for  every  1000  cubic  feet  of  space.  Since 
the  time  for  the  reaction  to  begin  varies  from  only  a few  seconds  to  a 
minute  or  two,  the  operator  must  at  once  leave  the  room  and  close  the 
door. 

The  reaction  is  over  in  a comparatively  short  time,  thus  providing 
the  maximum  volume  of  gas  at  the  very  beginning  of  the  process.  For 
these  reasons,  and  because  a considerable  amount  of  moisture  is  pro- 
duced, the  formaldehyde  permanganate  method  is  highly  efficient  and 
generally  to  be  preferred  to  all  other  methods. 

The  formalin-aluminum-sulphate-lime  method,  also  known  as  the 
Walker  method,  may  also  be  used,  and  is  preferred  by  some  hygienists. 
One  part  of  aluminum  sulphate  is  added  to  2 parts  of  hot  water.  One 
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pi'.rt  of  this  solution  is  added  to  2 i)arts  of  formaldehyde  solution  (both 
by  volume);  1 part  of  this  second  solution  is  then  poured  on  2 parts  of 
unslaked  lime  broken  into  fine  particles.  The  liberation  of  the  lor- 
maldehyde  gas  is  completed  in  about  twenty  minutes.  Because  of  the 
longer  time  required  to  evolve  the  gas,  and  because  less  than  half  the 
amount  of  gas  is  given  off  compared  with  the  formaldehyde-perman- 
ganate method,  the  latter  is  regarded  as  very  much  the  more  desirable. 
\^’ith  the  formalin-aluminum-sulphate-lime  method  2 pints  of  formal- 
dehyde solution  per  1000  cubic  feet  of  space  should  be  used,  and  the 
temperature  should  be  not  less  than  60°  h . Care  should  also  be  taken 
to  guard  against  fire,  but  this  danger  is  decidedly  less  than  in  the  per- 
manganate process,  on  account  of  the  large  amount  of  watery  vapor 
coming  off  with  the  gas. 

Formaldehyde  gas  may  also  be  evolved  by  heating  parafoim  tablets 
or  pastiles  in  a special  apparatus.  Each  tablet  usually  contains  1 gm. 
of  paraform,  which  is  polymerized  formaldehyde,  and  from  60  to  75 
tablets  are  required  for  each  1000  cubic  feet  of  space.  Since  the  develop- 
ment of  the  formaldehyde-permanganate  method  it  is  to  be  preferred. 

Regardless  of  whatever  method  is  selected,  great  care  must  be  taken 
to  have  the  required  amount  of  gas  generated,  and  the  temperature 
and  moisture  must  be  controlled  so  as  to  insure  the  full  efficiency  ot  the 
gas.  The  room  must  also  be  kept  closed  at  least  six  hours  to  permit  ot 

complete  disinfection.  _ i 1 1 u 

Upon  completion  of  disinfection,  the  windows  and  doors  should  be 

thrown  open,  and,  if  desired,  the  remaining  formaldehyde  gas  may  be 
neutralized  by  sprinkling  ammonia  water  through  the  room.  e 
articles  of  furniture  may  be  then  aired,  or  washed  with  a disinfectant 

solution  as  an  additional  precaution.  _ 

Sulphur  dioxide  may  necessarily  be  resorted  to  at  times  for  room 
disinfection,  although  for  this  purpose  it  is  inferior  to  formaldehyde, 
because  it  is  not  as  highly  germicidal,  and  because  it  attacks  colors, 

metals,  and  fabrics,  thus  injuring  them.  v -j  • i • 1 

In  the  presence  of  moisture,  however,  sulphur  dioxide  is  hig  i } 
destructive  to  vegetable  organisms,  but  will  not  kill  spores.  In  order 
to  provide  the  necessary  amount  of  moisture,  means  must  be  taken  to 
volLilize  water  to  the  extent  of  i pint  for  every  1000  cubic  feet  of  space 
and  this  may  be  done  by  the  heat  generated  during  the  combustion  ol 

Sulphur  dioxide  is  also  very  destructive  to  all  forms  of  animal  life, 
which  renders  it  especially  applicable  for  the  destruction  of  infectious 
organisms  transmitted  by  rodents,  lice,  mosquitoes,  flies,  an^d  otiier 
infects.  During  outbreaks  of  plague,  yellow  fever,  and  malaria,  theref  , 
its  use  may  befome  necessary  to  rid  houses  of  vermin  and  jnsec  ^ and 
for  the  fumigation  of  ships,  granaries,  warehouses,  and  similar  h g 

spaces  to  kill  vermin,  it  has  no  equal.  rPnv 

^ Three  methods  may  be  resorted  to  for  the  generation  of  . ‘ 

ide,  namely,  burning  in  pots,  volatilization  of  liquid  sulphur  dioxid  , 
and  the  use  of  the  sulphur  furnace  or  other  apparatus. 
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By  burning  the  sulphur  in  pots  disinfection  can  be  done  efficiently, 
and  it  has  the  advantage  of  being  cheap  and  easy  of  application.  1 he 
number  of  pots  recpiired  will  depend  on  the  size  of  the  room  and  amount 
of  sulphur  to  be  burned,  it  being  necessary  to  use  5 pounds  to  each  1000 
cubic  feet  of  space.  This  amount  of  sulphur  will  supply  to  the  atmo- 
sphere in  which  it  is  burned  4.5  per  cent,  per  volume  of  sulphur  dioxide, 
which  has  been  shown  to  be  effective  for  the  destruction  of  non-spore- 
bearinor  organisms  after  an  exposure  of  less  than  eighteen  hours. 

The  pots  should  be  shallow  and  each  one  should  contain  not  more 
than  10  pounds  of  sulphur.  They  should  be  distributed  throughout 
the  compartment,  and  elevated  from  the  floor  by  placing  on  boxes  or 
tables,  as  sulphur  dioxide  is  heavier  than  air  and  gradually  sinks  to  the 
bottom  of  the  room.  The  sulphur  should  be  in  a fine  state  of  subdi- 
vision, and  ignition  is  best  accomplished  by  alcohol,  but  great  care  must 
be  taken  to  guard  against  fire.  By  placing  the  pots  in  tubs  containing 
water  fire  is  guarded  against  and  the  necessary  moisture  furnished  by 
evaporation  that  takes  place.  After  the  sulphur  in  the  several  pots  has 
been  io-nited,  the  doors  should  be  closed  and  remain  so  for  twenty-four 
hours. 

By  means  of  the  sulphur  furnace  which  can  be  transported  from 
house  to  house  on  trucks  sulphur  dioxide  can  be  generated  in  large 
amounts,  and  a larger  percentage  of  the  gas  can  be  supplied  in  a given 
space  than  is  possible  with  the  pot  method.  The  sulphur  furnace  resem- 
bles the  fire-box  of  an  ordinary  stationary  horizontal  boiler,  and  con- 
tains a large  shallow  pan  under  which  can  be  placed  a fire.  The  furnace 
is  started  by  placing  a small  fire  under  the  sulphur  pan  on  which  have 
been  placed  rolls  of  sulphur.  When  the  pan  becomes  sufficiently 
hot  to  ignite  the  sulphur,  its  combustion  will  be  continued  by  the  heat 
produced.  By  means  of  an  ordinary  draft  air  is  made  to  pass  over  the 
burning  sulphur,  and  the  fumes  are  compelled  to  take  a devious  course 
through  the  furnace  to  an  attached  cooling  oven.  From  this  oven  they 
are  conducted  by  means  of  an  exhaust  fan  operated  by  a small  engine 
through  ordinary  fire  hose  to  the  compartment.  Only  enough  air  should 
be  admitted  through  the  draft  to  keep  the  sulphur  burning  with  a low 
blue  flame,  and  the  fan  should  not  be  run  too  rapidly,  otherwise  a 
portion  of  the  sulphur  will  be  sublimed.  The  conducting  hose  should 
be  led  into  the  compartment  as  near  the  floor  as  possible,  as  the  gas 
is  heavier  than  air,  and  thus  made  to  displace  the  latter,  which  should  be 
allowed  to  escape  through  a small  opening  near  the  ceiling.  Since 
sulphur  dioxide  generated  in  this  manner  contains  no  moisture,  it  is 
necessary  to  provide  the  same,  which  may  be  done  by  admitting  a small 
jet  of  steam  from  the  boiler. 

The  sulphur  furnace  is  necessarily  cumbersome,  and,  therefore, 
impracticable  of  use  in  ordinary  disinfection,  but  for  the  disinfection  of 
ships,  docks,  and  warehouses,  it  is  of  great  value,  and  has  been  used  with 
advantage  in  San  Francisco  to  fumigate  sewers. 

Various  types  of  sulphur  furnaces  are  in  use,  the  different  points 
in  their  construction  having  to  do  mostly  with  the  cooling  of  the  sulphur 
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fumes  and  their  delivery  to  the  compartment.  As  previously  stated, 
a drum  is  attached  to  the  ordinary  furnace  for  the  purpose  of  cooling 
the  fumes,  while  in  the  Clayton  apj)aratus,  this  is  accomplished  hy  means 
of  a gill  pipe  and  condenser,  'i’his  latter  apparatus  is  also  provided 
with  a return  pipe,  by  means  of  which  air  can  be  exhausted,  and  the  gas 
delivered  to  the  a})artment  may  be  subsetjuently  agitated  to  favor 
penetration  and  prevent  the  settling  of  the  gas  to  the  bottom.  1 Tac- 
tically the  same  amount  of  gas  can  be  evolved  by  either  aj)paratus,  and 
if  sufficient  moisture  is  present,  it  will  destroy  non-spore-beaiing  organ- 
isms, but  not  spores.  In  any  event,  but  little  penetration  of  the  gas  can 
be  expected,  and  in  the  presence  of  moisture,  it  is  very  destructive  to 

colors,  fabrics,  paper,  and  metals.  . i m i 

Liquefied  sulphur  dioxide  may  be  used  for  disinfection,  but  10  pounds 
per  1000  cubic  feet  will  be  required.  If  the  liquid  is  contained  m tins, 
the  leaden  pipes  in  the  tops  should  be  cut  and  the  tin  inverted  in  a wash- 
bowl or  iron  pan,  when  volatilization  occurs.  By  this  means,  a large 
amount  of  gas  can  be  liberated  rapidly,  but  at  much  greater  expense  than 
with  other  methods.  A special  apparatus  has  been  designed  for  using 
liquid  sulphur  dioxide,  which  aims  at  the  exhaustion  of  the  air  m the 
compartment  and  its  replacement  by  the  gas.  The  Marot  apparatus 
accomplishes  this,  and  aims  to  evaporate  the  liquid  at  a constant  rate 
by  means  of  heat.  By  means  of  this  apparatus  electric  sparks  are  passed 
through  the  sulphur  dioxide,  which,  it  is  claimed,  increases  the  bac  eri- 
cidal  power  of  the  gas  on  account  of  the  formation  of  smal  amounts 
of  sulphur  trioxide.  On  account  of  the  greater  expense  involved,  such 
apparatus  is  impracticable  in  ordinary  room  disinfection. 

^^Hydrocyanic  acid  is  included  among  the  gaseous  disinfectants 
accoiint  of  its  poisonous  effects  on  all  forms  of  animal 
from  the  fact  that  it  is  not  injurious  to  fabrics  and  furnituie,  it  has 
advltae  ot  sulphur  dioxide  for  the  destruction  of  vermm  and  msecte 
and  k is  very  much  inferior  to  formaldehyde  for  germicidal  purposes. 
HydJ-^acid  is  extremely  poisonous  to  man  and  ^ shouW  no  be 
used  for  disinfection  purposes  except  in  rare  instances  and  bj  a thor 
rly  expSenced  operator.  It  should  never  be  used  in  occupied  houses. 

\Tpon  ^opening  a room  after  the  completion  of  gaseous  disinfect  o, 

• ^1  ^ j 1 fn  fnllnw  with  thorough  mechanical  cleansing. 

“■‘‘Zm  ^i^fSSn  “mt  "Se”  Tb;  thorough  cashing 
of  one  of  the  communicable  diseases,  foimaldel\  g« 
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suitable  agent  to  apply.  In  the  case  of  sleeping  cars,  the  mattresses, 
linens,  and  hangings  should  have  been  previously  removed  and  dis- 
infected by  steam,  and  the  car  itself  should  receive  thorough  mechanical 
cleansing  after  the  gaseous  disinfection  is  completed.  During  outbreaks 
of  plague,  the  routine  disinfection  of  cars  with  sulphur  dioxide  may  be 
considered  advisable  to  kill  rodents,  and  for  this  purpose  at  least  2 pounds 
of  sulphur  per  1000  cubic  feet  should  be  burned. 

During  yellow-fever  epidemics,  routine  disinfection  of  all  cars  leaving 
the  infected  centre  is  required  to  kill  mosquitoes.  Two  pounds  of  sul- 
phur per  1000  cubic  feet  is  efficient  for  this  purpose,  but  its  destructive 
action  must  be  borne  in  mind.  In  those  cars  where  there  are  articles 
liable  to  be  injured  by  the  use  of  sulphur,  the  fumes  of  burning  pyrethrum 
may  be  used  to  destroy  mosquitoes.  This  agent  may  also  be  used  for  a 
like  purpose  in  rooms  and  cabins  on  ships. 

Four  pounds  per  1000  cubic  feet  of  space  will  kill  practically  all 
mosquitoes  after  two  hours’  exposure,  but  precautions  should  be  taken 
to  sweep  up  and  destroy  any  that  may  have  escaped  being  killed. 

As  previously  stated,  hydrocyanic  acid  gas  is  a powerful  insecticide, 
and  not  injurious  to  materials.  It  is  best  generated  by  mixing  cyanide 
of  potash  4 parts,  sulphuric  acid  6 parts,  and  water  9 parts.  The  acid 
should -first  be  diluted,  which  must  be  done  in  some  vessel  capable  of 
withstanding  the  heat;  the  whole  amount  of  the  cyanide  of  potash  must 
be  put  in  the  acid  at  once,  and  as  the  evolution  of  the  gas  is  very  rapid, 
the  operator  must  be  prepared  to  leave  immediately.  Ten  ounces  of 
cyanide  of  potash  should  be  used  for  every  1000  cubic  feet  of  space.  Its 
poisonous  effect  on  man  must  be  constantly  borne  in  mind. 

Disinfection,  of  Ships. — The  principles  underlying  the  eradica- 
tion of  infection  aboard  ship  are  the  same  as  in  the  case  of  houses,  but 
it  must  be  remembered  that  the  passengers  and  crew  constitute  a com- 
munity which  is  more  or  less  congested  and  housed  under  unusual  con- 
ditions. In  case  of  infection,  therefore,  the  measures  to  be  enforced 
will  depend  on  its  character  and  extent. 

Having  determined  the  maximum  limits  of  infection,  the  ship  should 
be  remanded  to  quarantine,  where  there  are  proper  facilities  for  dis- 
infection. The^  passengers  and  all  members  of  the  crew,  except  the 
captain,  an  engineer,  and  two  or  three  petty  officers,  are  then  removed 
to  the  disinfecting  station.  Their  treatment,  as  well  as  that  of  the  ship, 
will  depend  on  the  infection. 

In  case  of  yellow  fever  only  the  disinfection  of  the  baggage  to  kill 
mosquitoes  will  be  required.  In  the  case  of  plague,  typhus  fever, 
cholera,  small-pox,  or  other  exanthematous  infection,  the  passengers 
and  crew  should  be  required  to  take  a bath  and  have  their  personal 
effects  disinfected  by  appropriate  methods. 

With  the  assistance  of  those  left  to  care  for  the  ship,  the  quarantine 
personnel  then  remove  to  the  disinfecting  chambers  all  presumably 
infected  bedding,  linens,  rugs,  curtains,  and  Other  hangings.  Attention 
is  next  given  to  the  ship,  disinfection  being  begun  in  the  forecastle. 

In  the  case  of  vessels,  when  treated  for  yellow-fever  infection,  the 
VoL.  I — 31 
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process  should  be  a simultaneous  fumigation  with  sulphur  dioxide, 
per  cent,  volume  gas,  and  two  hours’  exposure,  in  order  to  insuie  tu 
destruction  of  all  mosquitoes;  the  fumes  of  pyrethrum  being  used  in 
compartments,  such  as  the  cabins,  where  there  are  articles  that  would  be 
injured  by  sulphur.  This  should  be  followed  by  disinfection  of  all  ca.sks 
and  tanks  containing  water  to  kill  the  larva>.  of  moscjuitoes. 

In  the  case  of  plague  infection,  there  should  be  a simultaneous  tunii- 
eation  with  sulphur  dioxide,  not  less  than  2 per  cent,  being  used  with 
L hours’  exposure  where  there  is  no  cargo.  Where  cargo  is  present,  the 
gas  should  be  present  in  4 per  cent,  volume  with  not  less  than  t^^  elve 
hours’  exposure.  Such  fumigation  is  to  be  followed  by  thorough  wa.shmg 
down  of  all  parts  of  the  ship  with  mercuric  chloride  solution  or  other 

disinfectantcastie  disinfected  first,  which  may  be  done  with 

formaldehyde  gas  or  a solution  of  mercuric  chloride;  the  atter  com- 
bined with  mechanical  cleansing,  being  preferred;  because  the  solubon 
can  be  thoroughly  applied  with  a force-pump  driven  by  an  engine.  e 
decks,  petty  officers’  quarters,  and  similar  apartments  are  next  vasie 
down  with  mercuric  chloride  solution.  The  floors  and  walls  of  bath- 
rooms and  water-closets  are  also  hosed,  and  the  hoppers  flushed  and 
treated  with  5 per  cent,  solution  of  formaldehyde  or_ carbolic  aad. 

The  cabins;  saloons,  and  other  apartments  require  to  be  disinfected 
with  formaldehvde  gas.  The  sick-bay  should  be  given  special  atten- 
tion, and  may  be  flooded  with  mercuric  chloride  solution  after  gaseous 

disinfectioUdS  invariably  fumigated  with  sulphur,  when  there 

is  reason  to  believe  them  infected,  as  in  plague.  Infected  vessels  maj 
require  partial  or  complete  discharge  of  cargo,  and  fractional  fumigat 
whh  sulphur  for  efficient  deratization.  The  o^des  o carbon,  as  used 
at  HamLrg,  are  efficient  to  destroy  rats,  but  do  not  kill  fleas  or  othe 
ffisecr  They  are  produced  by  burning  carbon,  coke,  or  charcoal  in 
soeciaT  apparatus,  the  gas  produced  consisting  of  about  5 per  cent. 
cSbon  3oxide,  18  per-cent  carbon  dioxide,  and  77  per  cent^nitrogen 
Wffile  not  injurious  to  cargo,  this  method  is 

the  failure  to  kill  fleas  or  micro-organisms.  After  each  disinfect 
ripnd  rats  must  be  collected  and  burned  in  the  furnace. 

In  cholera-infected  ships  all  water  ballast  should  have  been  pr  - 
viot!sly  pumpei  out  at  sea,  and  sand  ballast  ma^y  be  reqmred  to  be  d,  - 

t'gelaWe'LTnd'hher  food-products  coming  from 

triets  may  require  special  treatmen  , however  but  such  articles 

not  be  shipped  during  outbreaks  of  the  disease. 


SERUM  THERAPY 

By  william  H.  PARK,  M.  D. 


HISTORICAL 

Serum  therapy  is  largely  confined  to  the  use  of  serum  containing 
specific  immune  bodies  produced  in  animals  through  active  immuni- 
zation. 

Practical  immuno-therapy  may  be  said  to  date  from  the  introduction 
of  vaccination  by  Jenner,  in  1796,  although  the  production  of  immunity 
from  small-pox  by  inoculation  was  practised  long  before  that  in  the 
Orient.  In  the  middle  of  the  eighteenth  century  two  English  physicians 
called  attention  to  the  fact  that  persons  who  had  had  cow-pox  were  im- 
mune against  small-pox,  but  the  significance  of  this  observation  appears, 
to  have  escaped  them.  The  same  observation  had  passed  into  tradition 
in  parts  of  England,  and  was  carefully  investigated  by  Jenner,  a physician 
of  Gloucestershire.  He  found  that  dairy-maids  and  others  having  to 
do  with  cows  suffering  from  cow-pox  developed  a peculiar  localized 
pustule  (man-pox),  and  that  the  material  from  such  a pustule  inoculated 
into  other  persons  produced  similar  localized  lesions  at  the  point  of 
inoculation.  Persons  so  inoculated,  he  found,  were  immune  to  small- 
pox. The  results  were  so  striking  that  the  practise  of  “ vaccination,” 
as  it  was  called,  soon  spread  to  all  parts  of  the  world. 

While  the  practise  of  immunization  was  thus  empirically  established, 
it  was  not  until  about  seventy-five  years  later  that  any  insight  was  gained 
into  the  underlying  principles.  Pasteur,  with  keen  intuition,  gained  the 
idea  that  cow-pox  was  small-pox,  the  virus  of  which  had  been  attenuated 
by  its  passage  through  the  cow,  and  that  consequently  when  man  was 
vaccinated  he  was  inoculated  with  a benign  form  of  the  disease.  But 
might  not  this  be  a general  law  ? He  determined  to  investigate  the  ques- 
tion in  connection  with  anthrax,  the  bacillus  of  which  had  just  previously 
been  isolated,  both  by  Koch  and  himself.  From  some  work  by  Toussaint 
it  was  evident  that  a weakening  or  attenuation  of  the  bacteria  or  virus 
must  first  be  obtained  before  it  could  safely  be  injected  into  animals  for 
the  purpose  of  producing  immunity,  for,  if  the  unaltered  virus  were  in- 
jected, a virulent  infection  would  result.  After  much  experimentation 
Pasteur  hit  on  the  plan  of  growing  the  bacillus  at  a temperature  of  42°  C., 
obtaining  in  this  way  a culture  of  the  fully  developed  organism  which 
had  a low  virulence.  His  first  experiment  was  most  dramatic.  He  in- 
jected half  of  a flock  of  sheep  with  this  attenuated  anthrax  culture,  and 
then,  two  weeks  later,  injected  all  of  them  with  a virulent  culture.  All 
of  the  sheep  not  previously  injected  died,  white  not  one  of  the  others  was 
even  dangerously  sick. 


483 


484 


SERUM  THERAPY 


It  was  perhaps  only  natural,  in  view  of  his  discoveries  in  fermenta- 
tion tliat  Pasteur  should  have  believed  that  the  ])roducti()n  of  immunity 
reiuiired  the  action  of  the  living  virus.  He,  therefore,  vigorously  com- 
bated the  idea  that  immunity  could  be  brciught  about  by  means  of 
dead  virus  or  of  lifeless  products  of  growth  of  the  virus,  l ouissant  had 
Liously  held  out  for  tlie  latter  possibility  but  the 
techiiiiiue  were  such  that  his  views  were  not  accepted,  io  Salmon  and 
Smith,  of  this  country,  Itclong  the  credit  of  first 

possibility  of  immunization  with  dead  cultures.  _ All  of  tlit.se  methils 
required Ltive  immunization,  and,  therefore,  time  for  the  production 

of  immunizing  substances  m those  vaccinated.  _ „ lonn  inaiuni 
The  discovery  of  diphtheria  antitoxin  by  v.  Behring,  m 1890,  inaug 

sirrir 

Xfen  already  in  progress  were 

irarreiSfin^^i!;::  - — - 

cess  achieved  by  antitoxin  in  the  cure  of  diphtheria. 
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UNDERLYING  FRINCIPLES 


/oovnc  itself  mainly  with  the  treatment  of  infec- 
Immuno-therapy  c^’^ce  denned  as  one  caused  by 

tious  diseases.  An  infec  „ o-nlned  access  to  the  tissues  of  the 

living  micro-organisms  which  hav  ^ micro-organisms  must 

bod"  It  is  obvious  that  the  pathogeme^^^^^ 

be  due  to  dehtenons  substenc  > of^dfphtheria  toxin  by  Roux 

tissues.  In  tetanus  shortly  after,  it  was 

and  Yersin,  in  1888,  and  of  poisons  whereby  they  pro- 
thought that  all  bacteria  investigation,  however  showed 

duced  their  injurious  eftect.  ^ ^ ^ 

that  such  “extracellular  _ poisons  a ..p^^ith  their  protoplasm  that 

to  have  their  poisons  so  Ultima  J cultures.  Such  intracellular 

it  is  impossible  to  isolate  „ q;>Pe  infecting  agent  may 

poisons  are  spoken  of  as  ^ infection  or  it  may  be  wide- 

remain  localized,  giving  t°  ^ ^ infection.  The  absorption 

Tp'oltZt  iTocafit’e  of  inffe  Jn  may  produce  general  synrpioms; 

*^;d:etn 

ceptibility  to  disease  of  the  tissues  o clmnges  are  strikmgb 

:l!l^X'rbTthe  Sood!  lar”back  a.  ‘l889  Buchne^  showed  that  the 
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serum  of  animals  artificially  immunized  against  a certain  bacterium  pos- 
sessed increased  bactericidal  properties  for  that  particular  organism.  In 
studying  immunity  on  animals  successfully  immunized  against  diphtheria 
infection,  Behring  noted  that,  although  the  blood-serum  of  the  animals 
possessed  no  bactericidal  power,  it  was  highly  efficacious  in  protecting 
other  animals  against  diphtheria  infection.  Further  investigations 
showed  that  this  serum  contained  a substance  capable  of  neutralizing 
the  diphtheria  poison  very  much  as  a base  neutralizes  an  acid.  This  sub- 
stance is  called  an  antitoxin.  In  addition  to  the  bactericidal  substances 
and  antitoxins,  the  body  produces  still  other  substances  in  response  to  the 
introduction  of  micro-organisms;  namely,  agglutinins,  precipitins,  and 
opsonins.  Moreover,  it  has  been  found  that  antibodies  are  produced  in 
response  to  the  injection  of  the  most  varied  kind  of  cells,  such  as  blood- 
cells,  spermatozoa,  epithelial  cells,  etc.  Antibodies  can  also  be  pro- 
duced against  unformed  elements,  such  as  dissolved  albumins  of  various 
kinds,  ferments,  etc. 

Since  the  mechanism  of  the  action  of  these  various  antibodies  differs, 
and  since  the  differences  are  of  considerable  practical  importance,  it 
will  be  well  to  briefly  describe  each  class  of  antibody. 

Antitoxins. — If  an  animal  is  injected  with  gradually  increasing 
doses  of  a toxin — e.  g.,  with  diphtheria  toxin — its  serum  will  gradually 
acquire  powerful  antitoxic  property.  Small  doses  of  the  serum  injected 
into  another  animal  will  protect  the  second  animal  against  large  doses 
of  the  particular  toxin.  The  action  is  strictly  specific,  the  serum  neutral- 
izes only  the  toxin  used  for  immunization;  it  is  absolutely  inert  against 
any  other.  The  antitoxins  are  comparatively  stable  substances,  the 
serum  maintaining  its  neutralizing  strength  for  a considerable  time.  On 
long  standing  (months  or  years)  there  is  a gradual  loss  of  antitoxic  power, 
and  this  loss  is  permanent.  The  sera  can  be  heated  to  55°  C.  without 
destroying  the  antitoxin.  The  action  of  the  antitoxins  appears  to  be  a 
simple  neutralization,  comparable  to  that  of  an  acid  by  a base.  The 
action  follows  the  law  of  multiple  proportions,  so  that  if  a given  quantity 
of  toxin  is  neutralized  by  a certain  amount  of  antitoxic  serum,  double 
the  quantity  of  toxin  will  require  double  the  amount  of  serum.  Anti- 
toxins appear  to  play  the  deciding  role  in  the  immunity  against  diphtheria 
and  tetanus;  their  role  in  other  diseases  is  less  pronounced,  and  there 
are  many  bacterial  infections  in  which  they  appear  to  play  almost  no 
part  whatever. 

Agglutinins.  Following  the  injection  of  certain  bacteria — e.  g., 
typhoid,  dysentery,  cholera — the  serum  of  the  injected  individual  acquires 
the  property  of  causing  a peculiar  clumping  of  the  organisms.  This 
may  be  observed^  with  the  naked  eye  in  the  test-tube  mixtures  or,  under 
t e microscope,  in  hanging-drop  preparations.  The  action  is  specific, 
t ough  it  usually  extends  to  nearly  related  organisms.  It  is  not  yet 
c ear  what  the  purpose,  if  any,  of  the  agglutinating  function  is.  Agglu- 
tination does  not  appear  to  injure  the  bacteria  in  any  way.  The  ag- 
g utinins  are  of  considerable  importance  in  the  serum  diagnosis  of  infec- 
tions and  in  the  identification  of  bacteria. 
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Precipitins. — When  an  animal  is  injected  witli  dissolved  albuminous 
substances— e.  a.,  with  serum  from  another  animal,  egg  white,  milk,  etc. 
!!.,bo  serum  of  the  injeete.1  m.hnul  ae.|uiies  the  property  o',  a 

precipitate  wlieii  mixed  witli  tlic  solution  used  for  mjectioii.  li  e action 
s liLhly  specific.  Tims,  »lieii  a dog  is  injected  mill  liimian  l.lood  the 
ki  r trmn  will  give  a precipitate  wlien  mixed  witli  human  hloial,  hut  not 
w d.  the  blood  of  any  other  animal.  This  fact  is  made  use  of  in  ideiiti- 
rying  liTood-stains.  in  determining  the  animal  spectes  ol  mea  n sau  a|. 
itc  ^ Precipitins  are  al.so  developed  by  the  injection  of  certain  back i a, 
etc.  1 ’“'V''  ....  I f ti,(.  injected  animal  causing  precipila- 

Uo^-’r^i'S  baeS^^^^  of  old  ciltures.  This  is  readily  undeP 

stoV  or  ^ch  filtrates  contain  the  antolytic  products  ot  the  bacteria 
orlgtoally  prSent.  Whether  or  not  the  precipitins  have  any  function  in 

“XrtertiySns^This  is  an  extremely  interesting  group  of  anti- 

of  livtagTokm  !pMt'tuTte  into  die  pe”f  cavUy 

showed  that  the  spill  J animals,  and  that  by  injec  mg  nor- 

toneal  exudate  and  the  se  protected  against 

mal,  untreated  animals  wi  i ; strictly  specific 

infection  with  living  cholera  spirilla  ^his  actm^w^  for  immuni- 

-i.  a,  the  serum  acted  ™ly  agai  ^ SedTo  Mection  with  that 

zation.  Its  “‘X  showed  that  the  destructive  action  of  such 

particular  organism.  test-tube,  but  that  it  was  neces- 

^ serum  could  be  detoonstated  ev»  t«^  ^ _ 

sary  for  the  serum  to  be  fies  . _ Metchnikoff  showed  that 

the  serum  rapidly  loses  its  bacteric  da  power^ 

the  addition  of  fresh  1 1 p remarked  that  Bordet  injected 

the  activity  of  the  serum.  si  ^ p serum  of  the  animals 

animals  with  red  cells.  The  serum 

so  immunized  exerted  activity  of  an  inactive  serum  could  be 

acted  only  when  fresh,  but  the  y ^ normal  animal.  It  was 

restored  by  the  bacteria  or  of  the  red  blood-cells  had 

evident  that  the  injection  of  the  bacte  immunized 

caused  the  production  of  an  antib  y specific;  a serum  ob- 

animals.  The  action  o le  a spirilla  acted  only  against  those 

tained  by  immunization  chole  p^.^  ^ 

organisms,  one  made  by  of ^vine  blood  corpuscles  acted  oiilv 

tvphoid  bacilli,  one  made  by  means  of  bov me  bio  P 

against  bovine  blood  ' I ^ normal  serum,  it  was 

sera  could  be  restored  y Amended  on  the  combined  action  of 

evident  that  the  destructive  0*^  “P^  ^^3<,nt  only  in  the  immune 

two  substances-a  stable,  spec  s .1 
serum,  and  a labi  e stable  substance  is  called  the  mmum 

both  immune  and  normal.  ■ ( sensibilatrice) ; the  labile  siib- 

Sef  addiment).  The  eombinauon  of 
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the  two  is  spoken  of  as  a bacteriolysin  or  hemolysin,  according  as  its 
action  is  directed  against  bacteria  or  against  red  blood-cells. 

Opsonins. — In  1895,  Denys  and  Leclef  called  attention  to  the  fact 
that  serum  may  act  on  bacteria  so  that  they  are  more  readily  taken  up 
by  phagocytes.  Little  attention  seems  to  have  been  paid  to  this  obser- 
vation, and  it  is  to  Wright’s  extended  researches  that  we  owe  our  apprecia- 
tion of  the  significance  of  this  property  of  the  serum.  The  substance 
in  serum  which  prepares  bacteria  for  phagocytosis  Wright  calls  opsonin; 
it  is  present  in  all  normal  serum,  and  can  be  specifically  increased  for  a 
particular  bacterium  by  immunization  with  that  organism.  By  means 
of  absorption  tests  Wright  showed  that  the  opsonin  has  a specific  affinity 
for  the  bacteria  and  none  for  the  leucocyte.  The  opsonin  for  staphylo- 
coccus prepares  only  staphylococci  for  phagocytosis;  that  for  tubercle 
bacilli,  only  these  bacteria,  etc.  Wright  has  devised  a comparatively 
simple  means  of  measuring  the  changes  in  the  opsonic  power  of  a serum. 
By  means  of  smear  preparations  he  determines  the  average  number  of 
bacteria  ingested  per  leucocyte  when  bacterial  suspension,  emulsion  of 
leucocytes,  and  serum  are  mixed  together,  and  compares  this  with  the 
average  number  ingested  when  the  same  bacterial  suspension  and  leuco- 
cyte emulsion  are  mixed  with  normal  serum.  The  result  thus  obtained 
is  the  “opsonic  index”  Others  have  modified  Wright’s  methods,  and 
estimate  the  degree  of  dilution  which  a serum  will  stand  without  losing  its 
opsonic  power.  Wright  and  his  followers  believe  that  the  degree  of 
immunity  can  be  readily  followed  by  studying  these  changes.  Our 
own  experiences  have  led  us  to  believe  that  while  the  opsonic  index 
affords  some  indication  of  the  changes  going  on  within  the  body  of  the 
immunized  animal,  it  reflects  but  one  phase  of  the  immunity  reaction, 
and,  therefore,  does  not  always  indicate  the  serum’s  immunizing  power. 
In  this  respect  it  is  like  the  agglutinin  determinations;  these  also  repre- 
sent only  a part  of  the  immunity  reaction  without  reflecting  the  condition 
of  immunity  as  a whole. 

Phagocytosis  and  Leucocytic  Extract. — ^The  discovery  of  the 
various  antibodies  in  the  serum  of  immunized  animals  went  far  to  explain 
the  nature  of  immunity  against  infectious  diseases.  In  fact,  in  the  first 
enthusiasm  following  the  discovery  of  the  antitoxins  and  of  the  bacterio- 
lysins  many  were  rash  enough  to  believe  that  the  entire  wonderful 
process  had  been  cleared  up.  However,  it  soon  became  apparent  that 
immunity  was  due  to  more  than  merely  one  or  more  serum  antibodies, 
.and  attention  was  once  more  turned  to  the  doctrine  of  phagocytosis.  The 
significance  of  this  phenomenon  was  pointed  out  by  Metchnikoff  in 
1883.  He  showed  that  the  wandering  cells  of  the  animal  organism  pos- 
sessed the  property  of  taking  up,  rendering  inert,  and  digesting  micro- 
organisms which  they  may  encounter  in  the  tissues.  According  to  this 
view,  susceptibility  to  or  immunity  from  infection  is  essentially  a matter 
between  the  invading  bacteria  on  the  one  hand  and  the  leucocyte  of  the 
tissues  on  the  other.  According  to  Metchnikoff,  many  of  the  antibodies 
present  in  the  serum,  and  especially  the  complement  (alexin),  are  de- 
rived from  the  leucocytes.  A number  of  investigators  have  experimented 
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with  the  injections  of  leucocytic  extracts  into  the  bodies  of  diseased  men 
and  animals.  Our  present  conception  of  immunity  tends  to  combine 
the  original  phagocytic  theory  of  Metchnikolf  with  the  original  humoral 
theory  of  Ehrlich,  and  to  regard  the  phenomenon  as  a complex  coordina- 
tion of  the  activities  of  many  different  tissues  ol  the  body. 

Immunizatioii. — In  order  to  better  understand  the  therapeutic  aj)- 
plication  of  specific  sera  and  of  bacterial  vaccines  it  will  be  well  to  glance 
for  a moment  at  the  phenomena  accompanying  experimental  immuniza- 
tion. Immunization  may  be  accomplished  passively  or  actively,  ilie 

former  is  usually  produced  by  the  injection  of  a quantity  of  serum  \nnn 
a highly  immunized  horse.  Here  we  merely  tran.sfer,  by  means  ot  the 
blood-serum,  the  immunity  actively  produced  in  the  horse  m respoase  to 
bacterial  or  toxin  injections.  The  effect  of  the  serum  injection  is  the 
transfer  as  soon  as  it  is  absorbed  of  whatever  available  antibodies  t e 
serum  contains.  In  the  case  of  diphtheria  antitoxin  the  transfer  of  the 

Fig.  83. 
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Dotted  Une  shows  Passive  immuihty.prod^ 

antibodies  is  practically  Ae  iZrnUng 

fhorse  will  bairwe  <^“J^Ze“ic“irpowS  Th“  illjS 

vent  the  development  of  ‘"jZies  or  because  of  other  more 

lacks  sufficient  accumulation  of  antibodies 

retmlScct  produced  by  the  injection  of  serum 

is  that  produced  by  f IZease  in 

followed  by  a rise  m the  imm  following  diagrams,  one  show- 
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a dose  of  bacterial  vaccine  and  the  other  contrasting  the  development  of 
antitoxic  immunity,  bring  out  the  contrast  between  the  sequence  of 
events  in  the  two  kinds  of  immunization. 

According  as  injections  of  antitoxin  or  toxin  are  made,  it  will  be 
noted  that  the  injections  of  antitoxin  produce  within  twelve  hours,  when 
given  subcutaneously,  their  maximum  effect,  while  the  toxin  injections 
produce  no  antitoxin  for  several  days,  and  that  the  greatest  amount 
which  is  reached  on  about  the  ninth  day  is  very  small  as  compared  with 
that  produced  by  the  antitoxin  injection.  The  persistence  of  the  anti- 
toxin in  the  blood  is  seen  to  be  much  longer  in  animals  actively  im- 

Fig.  84. 


The  first  curves  give  the  amount  of  antitoxin  in  the  blood  at  different  periods  of 
time  after  subcutaneous  injections  of  antitoxin  or  toxin. 

munized  or  immunized  by  antitoxin  produced  by  their  own  species 
than  by  other  species. 

We  may  summarize  the  advantages  and  disadvantages  of  active  and 
passive  immunization  as  follows : 

Active  immunization  is  not  effective  at  the  start,  but  when  developed 
is  more  lasting,  and  is  perhaps  a more  complete  immunity.  It  is  some- 
times difficult  to  bring  about,  and  may  involve  some  risk  to  the  patient. 

Passive  immunization  is  accomplished  as  soon  as  the  serum  is  ab- 
sorbed, that  is,  within  a few  hours  when  given  subcutaneously,  and 
instantaneous  when  produced  by  intravenous  injections.  It  is  conve- 
nient, and  involves  practically  no  risk  to  the  patient.  As  it  is  usually 
due  to  antibodies  produced  in  a different  species  of  animal,  it  does  not 
last  over  three  weeks  unless  the  injections  are  repeated. 

SERUM  THERAPY  OF  DIPHTHERIA 

The  term  “diphtheria,”  as  at  present  employed,  is  limited  to  infec- 
tions caused  wholly  or  chieflly  by  the  Klebs-Loeffler  bacillus.  This 
bacillus  is  constantly  present  in  the  false  membrane  and  the  tissues  just 
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beneatli  it.  Only  in  nire  cases  does  it  invade  distant  regions,  such  as 
the  blood  and  viscera,  and  then  it  does  not  increase  in  numbers,  l ie 
constitutional  elTects  ob.served  in  di])htheria  are  due  to  a powertul  oxin, 
produced  at  the  seat  of  the  lesions  and  carried  to  all  parts  ot 
This  appears  to  be  a true  secretion  of  the  bacilli.  ^ e die  ability  to 
toxin  ix  com, non  to  all  tmc  ,li,>htl,c,-ia  huclli,  here  tx  sc, me 
vaiialion  in  the  a.nonnt  p,'„,lnc«l  by  <lilVerc'it  cnlturcx.  1 oxm  pr«h  e- 
tion  is  rlependeiit  not  only  on  the  imhvalual  culture  eni]>loyed,  but  also 
o,Tlhe  character  and  comiLition  of  the  medium  and  the  cond.hons  under 

Adl;»:^roS"experiments,  we  know  that 
fllnhtheria  can  be  in-oduced  liy  the  action  of  less  than  fatal  doses 
toxin  on\he  cells.^  These  are  thus  stimulated  to  produce  .substances 

aether  with  the  toxin  it  overcomes  ,ts  poisoiious  action, 
action  ot  antitoxins  upon  their  antitoxins  from 

The  various  attempt  to  feparate  ^ ‘X„“diat  neutralisation 
neutral  mixtures  have  been  fai  , ...  „,.o„Qrtions — i-  a,  to  save 

S;Tdos“,  fc"r*istan« 

ference.  rp,  - Uj,.  until  recently  been 

Nature  of  Diphtheria  “ Experiments 

known  almost  wholly  from  P ^ closely^bound  to  the  serum 

-TaKt..,  i.  .!> 

cipitate  carries  with  it  all  of  ^ inst  the  diphtherm 

the  filtrate  without  any  neuTahzi  g p j.gsults.  These  experi- 

Independentlyof  Atkdnson,PK4vO_^^^^^^  Banzhaf,  and  they  proved 

ments  were  continued  later  by_  saturated  sodium  chloride 

that  the  globulins  which  were  mso  iiUe  ni  satinm^,^  ,, 

solution  carried  “|lo  ^ no  antitoxin.  With  this 

on  heating  .f  eLiinati  the  non-antitoxic 

knowledge  a practical  Antitoxin  is  but  little  injured  by 

portion  of  the  serum  ' ^-ed  by  short  exposure  to 

Iirolonged  moderate  heat  (56  C.),  but  is  ciesi  j 
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higher  temperatures  (95°  to  100°  C.).  It  is  less  sensitive  than  dlplitheria 


toxin. 


Antitoxin  Unit.— The  power  possessed  by  a definite  quantity  of  anti- 
toxin to  neutralize  a certain  amount  of  toxin  is  utilized  in  testing  the 
amount  of  antitoxin  in  any  serum  or  solution.  e measui  e this  amount 
in  units.  A unit  may  be  defined  as  the  amount  of  antitoxin  which  will 
just  neutralize  100  minimal  fatal  doses  of  toxin  for  a 250-gram  guinea- 

^’^There  are  certain  peculiarities  in  the  composition  of  toxins  which 
require  us  to  use  certain  precautions  hi  selecting  the  one  to  be  used  for 

testino'.  This  we  call  a standard  toxin.  ^ ^ i i 

Ii” order  to  facilitate  testing,  we  consider  that  a guinea-pig  which 
lives  after  injection  more  than  four  days  is  protected.  ^ Ihe  test  is 
carried  out  as  follows:  Guinea-pigs_  of  about  250  grams  weight  are 
subcutaneously  injected  with  the  equivalent  of  100  fatal  doses  of  a care- 
fully preserved  standardized  toxin,  which  toxin  has  been  previously 
mixed  with  an  amount  of  antitoxin . believed  to  be  sufficient  to  protect 
the  animal.  If  the  guinea-pig  lives  four  days,  the  amount  of  antitoxin 
added  to  the  100  fatal  doses  of  toxin  is  considered  to  have  neutralized 
it  and  to  measure  at  least  1 unit.  If  the  guinea-pig  dies  earlier  than 
four  days,  less  than  1 unit  of  antitoxin  was  in  the  mixture. 

Production  of  Diphtheria  Antitoxin  for  Therapeutic  Purposes.  As 
a result  of  the  work  of  years  in  the  laboratories  of  the  Health  Depart- 
ment of  New  York  City,  the  following  may  be  laid  down  as  a practical 
method: 

A strong  diphtheria  toxin  should  be  obtained  by  taking  a very 
virulent,  actively  growing  culture  and  growing  it  in  slightly  alkaline 
broth  in  wide-necked  flasks  for  a period  of  eight  days.  The  toxin  is 
then  filtered  from  the  bacilli,  stored,  and  tested. 

The  horses  used  should  be  young,  vigorous,  of  fair  size,  and  abso- 
lutely healthy.  The  horses  are  severally  injected  with  10,000  units  of 
antitoxin  and  then  the  following  day  with  toxin  sufficient  to  kill  5000 
guinea-pigs  of  250  grams’  weight.  After  from  three  to  five  days,  so 
soon  as  the  fever  reaction  has  subsided,  a second  subcutaneous  injection 
of  a slightly  larger  dose  is  given.  The  following  figures  give  the  actual 
injections  in  a horse  which  produced  an  unusually  high  grade  of  serum : 

First  day,  12  c.c.  'toxin  c.c.  fatal  dose).  This  followed  an  injec  - 
tion of  10,000  units  of  diphtheria  antitoxin. 

Second  and  later  injections  of  toxin  without  antitoxin  at  three-day 
intervals  as  follows:  15  c.c.,  25  c.c.,  35  c.c.,  45  c.c.,  55  c.c.,  65  c.c.,  80  c.c., 
95  c.c.,  115  c.c.  (twenty -eighth  day),  140  c.c.,  170  c.c.,  205  c.c.,  250  c.c., 
300  c.c.  (fortieth  day).  The  injections  were  gradually  increased  until, 
on  the  sixtieth  day,  675  c.c.  were  given. 

The  antitoxic  strength  of  the  serum  was  on  the  twenty-eighth  day, 
225  units;  on  the  fortieth  day,  850  units;  and  on  the  sixtieth  day,  1000 
units.  Regular  bleedings  were  made  weekly  for  the  next  four  months 
when  the  serum  had  fallen  to  600  units  in  spite  of  weekly,  gradually 
increasing  doses  of  toxin. 
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In  order  to  obtain  the  serum  the  blood  is  withdrawn  from  the  jugular 
vein  by  means  of  a sharp-pointed  cannula,  whicli  is^  plunged  thiough 
the  vein  wall,  a slit  having  been  made  in  the  skin,  ihe  blood  is  car- 
ried by  a sterile  rubber  tube  into  large  Krlemneyer  fiaslcs,  held  slanted, 
or  into  cylindrical  jars,  and  allowed  to  clot.  The  serum  is  drawn  olf 
after  four  days  by  means  of  sterile  glass  and  rubber  tubing,  and  is 
stored  in  large  flasks.  Instead  of  this  process,  when  the  globulins  are 
to  be  separated,  the  blood  may  be  added  directly  to  one-tenth  of  its 
volume  of  a 10  per  cent,  solution  of  sodium  citrate.  Thi.s  prevents 
clotting  of  the  blood.  With  the  serum  or  globulin  solution  .small 
phials  are  filled.  The  phials  and  their  stoppers,  as,  indeed,  all  the 
utensils  used  for  holding  the  serum,  must  be  absolutely^  stenle,  and 
every  possible  precaution  must  be  taken  to  avoid  contamination.  An 
antiseptic  may  be  added  to  the  serum  as  a preservative,  but  it  is  not 
necessary  except  when  the  serum  is  to  be  sent  to  great  distances,  where 

it  cannot  be  kept  under  supervision. 

Kept  from  access  of  air  and  light  and  in  a cold  place  it  is  iairly 
stable,  deteriorating  not  more  than  30  per  cent.,  and  often  much  less 
within  a year.  Diphtheria  antitoxin,  when  stored  m phials  and^  kept 
under  the  above  conditions,  contains  within  10  per  cent,  of  its  original 
strength  for  at  least  two  months;  after  that  it  can  be  used  by  allowing 
for  a maximum  deterioration  of  2 per  cent,  for  each  month.  Pie 
antitoxic  power  in  old  serum  is  just  as  effective  as  m that  freshly  bottled, 
only  there  is  less  of  it.  The  serum  itself  is  less  apt  to  Foduce  rashes. 
All  producers  put  more  units  in  the  phials  than  the  label  calls  for,  so 

as  to  allow  for  gradual  loss  of  strength.  . c 

The  Use  of  Diphtheria  Antitoxin  in  the  Treatment  of  Diphtheria. 

—It  is  very  difficult  to  correctly  estimate  the  amount  of  antitoxin  which 
should  be  given  in  a case,  as  there  is  no  way  of  knowing  how  much  toxin 
hS  been  lorbed  by  the  blood  and  taken  up  by  the  hssues.  We  k„^ 
that  the  larger  the  amount  of  antitoxin  injected  into  the  issues  t 
quicker  will^a  considerable  amount  be  absorbed  into  the  blood  an 

pass  into  the  body  fluids.  Only  a small  ^ ^ 

blood  passes  out  of  the  vessels  into  the  tissue  fluids.  It  is  tor  this  reason 

that  ifwe  would  neutralize  toxin  which  has  passed  from  the  stream, 

H.t  has  nF  yet  united  with  the  tissue  cells,  very  much  more  than  the 
amount  of  antitoxin  must  be  given  than 
tube  to  neutralize  the  toxin.  It  is  also  d>=bated  as  o 
antitoxin  required  should  be  given  m one  dose  or  should  % 
dwH  drs.  Theoretieally.ft  -uld  be  pnoper  ^ 

first  dose  to  suffice,  but,  practically,  it  is  difficult  to  S 
amount,  and,  unless  we  give  larger  doses  than  "-equi  d * 
give  sufficient  for  the  needs  of  the  exceptional  cases.  ^ 

become  the  practise  to  give  sufficient  in  the  first  dose  _ p ‘ . 

the  needs  of  the  case,  and  then  to  repeat  the 

hppnnips  necessary.  The  antitoxin  is  usually  injected  siiDciuai 

ously  but  in  severe  or  toxic  cases  it  should  he  given  intravenous  y. 

There  Lre  only  two  real  objections  to  giving  larger  amounts  than 
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necessary— one  is  the  cost  of  the  antitoxin,  and  the  other  the  somewhat 
greater  liability  of  rash  production  and  the  other  after-effects  of  the 
lerum  The  new  refined  globulin  solution  produces  much  less  of  these 
after-effects,  so  that  the  avoidance  of  rashes  is  largely  a question  of  cost, 
knd  this  is  becoming  of  less  importance  to  the  individual,  since  health 
authorities  are  providing  more  and  more  free  antitoxin  foi  those  under 
their  charo-e.  The  following  doses  are  those  used  in  the  diphtheria 
Imspitals  in  the  city  of  New  York.  We  have  adopted  these  after  a great 
deal  of  investigation. 

The  ordinary  laryngeal  cases,  and  all  cases  that  are  quite  severe  or 
show  sio’iis  of  poisoning,  are  given  10,000  units.  Ihose  cases  which 
appear  malignant,  or  show  a very  large  amount  of  exudate  with  swelling, 
or  appear  decidedly  toxic,  are  given  15,000  or  20,000  units.  These 
malignant  cases  should  be  injected  intravenously.  If  the  cases  are  not 
decidedly  better  in  about  twelve  hours,  this  dose  is  repeated,  and  if  the 
symptoms  still  indicate  it,  another  dose  is  given  in  twelve  hours.  Moder- 
ate cases,  especially  those  in  older  children  and  adults,  are  given  3000  to 
5000  units,  the  dose  to  be  repeated  as  in  the  more  severe  cases.  McCol- 
lom,  of  Boston,  advises  that  the  antitoxin  injections  be  repeated  every 
six  hours  until  the  symptoms  improve.  Clinically,  the  action  of  the 
serum  is  very  prompt,  especially  in  cases  treated  early.  Often  within 
twelve  hours  there  is  a fall  in  temperature,  accompanied  by  an  improve- 
ment in  the  pulse  and  in  the  nervous  condition  of  the  patient.  The 
diphtheritic  membrane  stops  spreading,  and  soon  begins  to  soften  and 
loosen.  The  swelling  of  the  mucous  membranes  subsides,  the  nasal 
secretion  and  fetid  odor  and  all  the  signs  of  the  local  disease  abate. 
Upon  complicating  infections,  such  as  bronchopneumonia,  otitis  media, 
etc.,  the  antitoxin  has,  as  a rule,  no  effect,  as  these  diseases  are  due  to  other 
organisms.  During  the  first  few  hours  following  the  injection  there  is 
apt  to  be  a slight  rise  in  temperature  and  acceleration  of  the  pulse.  As 
all  diphtheria  antitoxin  is  produced  by  horses,  it  is  rapidly  eliminated 
when  injected  into  man,  but  this  is  of  great  importance  only  when  pre- 
vention and  not  cure  is  sought.  The  question  of  sensitization  is  only 
important  when  more  than  two  weeks  between  doses  elapses.  Even 
then  the  risk  of  any  serious  after-effects  is  almost  negligible.  The  earlier 
in  the  disease  the  antitoxin  is  giventh  e more  the  effect  it  will  produce. 
Given  late  in  the  disease  it  often  does  little  or  no  good.  We  cannot 
tell,  however,  whether  it  is  too  late  or  not,  so  that  one  should  always 
give  it.  Diphtheria  occurring  at  unusual  situations,  such  as  on  the 
conjunctiva  or  vagina,  is  treated  successfully  by  one  or  two  full-sized 
injections  of  antitoxin.  In  these  cases  cultures  should  be  used  in  order 
to  make  the  diagnosis. 

The  Use  of  Diphtheria  Antitoxin  in  the  Prevention  of  Diphtheria. — 
1 000  units  of  antitoxin  are  usually  given  when  the  danger  of  infection  is 
great  and  500  when  it  is  slight.  By  the  end  of  five  days  fully  nine-tenths 
of  the  antitoxin  will  have  been  eliminated,  and  by  the  end  of  two  weeks, 
99  per  cent.  (See  chart,  p.  488.)  \^dien  danger  of  infection  continues, 
it  is  well  to  give  a second  injection  at  the  end  of  a week,  or  certainly  at 
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the  end  of  two  weeks;  500  units,  given  every  ten  days,  would  suffice  to 
imlelinitely  prevent  infection.  1 have  supervised  the  use  of  imniuni/.ing 
injections  to  prevent  infection  in  many  institutions.  It  has  given  great 
satisfaction.  Recently,  in  one  institution,  where  some  GO  cases  had 
developed  within  four  days,  over  2000  ])ersons  were  immunized,  with 
the  result  of  immediately  stopping  the  develo])ment  of  new  cases. 
Similar  results  have  always  taken  place  when  all  persons  were  immunized. 

I believe  that  there  is  no  need  of  closing  schools  when  immunization 

can  be  carried  out.  , i i • 

The  local  effects  of  the  injection  are  a slight  redness  and  pain, 

which  rapidly  subside.  . . 

Results  as  Shown  by  Statistics.— At  the  present  time  the  evidence 

of  the  value  of  diphtheria  antitoxin  is  overwhehnmg.  Studying  this 
question  some  years  ago,  the  writer  collected  statistics  from  nineteen 
large  cities  in  the  world,  and  found  that  the  introduction  of  diphtheria 
antitoxin  everywhere  caused  a marked  drop  in  the  mortality  from  that 
disease  The  mortality  varied  somewhat  from  year  to  year  in  each 
city,  but  in  every  one  it  tended  to  p’ow  less  each 

more  generally  used.  New  York  City  had  a mortality  of  153  per  100,000 
in  1894  and  one  of  36  in  1909.  During  six  weeks  I watched  the  result 
of  treating  only  every  other  case  admitted  to  the  hospital  with  antitoxin. 
?he  resX  wJre  so  Lieh  better  in  those  treated  with  antitoxin  that  we 
felt  compelled  to  use  it  in  all  cases.  (See  article  on  Diphtheria.) 

Rash  Production.-It  was  early  noted  that  injections  of  antitoxin 
were  sometimes  followed,  after  a few  days,  by  a peculiar  tram  o symp- 
toms, principally  rashes,  pains  in  the  joints,  and  fever.  Inve^igation  has 
shownVat  tliese  are  due  to  the  injection  of  serum  as  such  t.  e.,  o tlm 
injection  of  an  alien  proteid.  The  symptoms  come  on  aftei  a penod  o 
incubation  which  varies  from  two  or  three  days  to  a week  or  more 

The  average  intei-val  is  about  a week.  The  rashes 

character  the  most  common  being  urticarial  m tj^e.  Other  tj-pes 

'ztl;  "J.5  s.  v:'““ rr: 

differential  diagnosis  from  scarlet  fever  and  pcation  of 

-ngS  tt  :‘ash';^s| 

and  not  to  the  antitoxin,  attempts  have  been  ma  P ^ Behring, 

a serum  as  possible.  Compared  ° ,=tera  fi  st  P^»d”ed  b 

much  has  been  accomplished  in  this  at  present 

contained  50  and  100  units  per  cubic  centimeter,  tew  P 
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marketed  containing  less  than  500  units  per  cubic  centimeter.  A 
decided  advance  was  made  when  Gibson  succeeded  in  perfecting  a 
practicable  method  of  purifying  antitoxic  serum  by  ridding  it  of  some 
of  the  non-antitoxic  protcid  constituents.  By  this  method  sera  con- 
taining 1200  units  or  more  per  cubic  centimeter  can  easily  be  produced. 
\ stiU  further  purification  is  effected  by  the  procedure  introduced  by 
Banzhaf-  by  means  of  this,  sera  containing  as  high  as  2500  units  per 
cubic  centimeter  can  be  produced.  The  use  of  such  purified  and  con- 
centrated sera  has  been  attended  with  excellent  results,  and  severe  rashes 
are  much  less  frequent  than  with  native  sera. 

Serious  Accidents. — A very  small  number  of  persons  feel  faintness 
and  nausea  after  the  injection.  The  pulse  becomes  rapid  arrd  feeble 
and  there  is  a feeling  of  impendiirg  suffocation,  ihese  cases  usually 
improve  after  a few  minutes,  but  at  times  stimulating  injections  and 
artificial  respiratiorr  may  have  to  be  employed.  Still  more  rare  are  the 
cases  of  sudden  death  occurring  within  a few  minutes  of  the  injection 
of  the  serum.  These  rare  accidents  have  occurred  in  persons  suffering 
from  the  status  lymphaticus.  No  such  case  has  been  reported  during 
the  past  three  years  in  New  York  City.  There  are  also  a few  cases 
that  develop  some  hours  after  the  injection,  with  or  without  an  accom- 
panying rash,  a severe  attack  of  asthma.  These  attacks  are  very  dis- 
agreeable, but  not  dangerous. 

The  Administration  of  Diphtheria  Antitoxin  by  the  Mouth. — There 
are  a number  of  reports  that  diphtheria  antitoxin  has  done  good 
when  given  in  large  and  frequent  doses  by  the  mouth.  Wlratever  good 
is  accomplished  must  be  due  to  the  local  contact  of  the  serum  with  the 
diseased  tissues.  During  the  first  few  days  of  life  a small  percentage 
of  antitoxin  which  is  swallowed  is  absorbed.  After  ten  days  absorp- 
tion practically  ceases,  unless  by  means  of  opiates  and  alkalis  digestion 
and  peristalis  is  interfered  with.  Even  then  only  about  1 or  2 per 
cent,  is  absorbed. 


SEEUM  THERAPY  OF  TETANUS 

Tetanus  is  produced  by  infection  with  the  tetanus  bacillus  or  its 
toxin.  The  bacillus  occurs  in  nature  as  a common  inhabitant  of  the  soil, 
at  least  in  places  where  manure  has  been  thrown. 

Natural  infection  is  probably  in  most  instances  an  infection  with  the 
spores  of  the  organisms,  the  conditions  favoring  infection  being  badly 
bruised  or  lacerated  tissues  and  inoculation  with  ordinary  saprophytic 
germs.  In  tetanus  neonatorum,  infection  is  introduced  through  the 
navel;  in  puerperal  tetanus,  through  the  inner  surface  of  the  uterus. 
The  toxins  of  the  tetanus  bacillus  are  extracellular — i.  e.,  they  are  given 
off  in  culture  fluids.  The  quantity  of  poison  produced  varies  according 
to  the  age  of  the  culture,  the  composition  of  the  medium,  reaction,  com- 
pleteness of  the  exclusion  of  oxygen,  etc.  Under  the  best  conditions  the 
amount  produced  in  cultures  by  the  fifth  day  is  such  that  0.00005  c.c.  is 
the  fata]  dose  for  a 15-gram  mouse. 
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Methods  by  which  Infection  Takes  Place. -A  wound  of  some 
kind  has  occurred,  penetrating  at  least  through  the  skin,  tlmugh  perhaps 
of  a most  trivial  character,  such  as  might  be  caused  by  a dirty  sphnten-  of 
wood,  and  the  tetanus  bacilli  or  their  spores  are  thu.s  introduced  from 
the  soil  in  which  they  are  so  widely  distributed.  It,  m any  given  case, 
the  tissues  being  healthy,  the  ordinary  saprophytic  germs  are  killed  by 
iiroper  disinfection  at  once,  a mixed  infection  does  not  take  place  and 
tetanus  will  not  develop.  If,  however,  the  tissues  infected  be  badly 
bruised  or  lacerated,  the  spores  may  develop  and  produce  the  disease. 

It  is  a comparatively  rare  disease  except  after  the  hourth  oi  July 
celebration,  when  throughout  the  United  States  a consideralile  num- 
ber of  cases  develop.  In  some  years  more  than  100  persons  have  de- 
developed  tetanus  after  blank-cartridge  wounds.  On  examination  o 
an  infLted  individual  very  little  local  evidence  of  tlie  disease  can  be 
discovered.  Generally  at  the  point  of  infection,  if  there  is  an  external 
wound,  some  pus  is  to  be  seen,  in  which,  along  with 
bacteria  tetanus  bacilli  or  their  spores  may  be  found.  Although  rather 
deep  wounds  are  usually  the  seat  of  infection,  at  times  such  superficial 
wotmds  as  an  acne  pusLe  or  a vaccination,  may  give  Ae  occasion  for 
infection  Not  only  undoubted  traumatic  tetanus  but  also  all  othe 
forS  of  tetanus,  are  now  conceded  to  be  produced  by  the  tetanus  bacil- 
IS  It  slmuld  be  borne  in  mind  that  when  there  is  no  external  and 

""  A:trof  the  abso^^tion^ 

flwirg  the  infecti^^^^^^^^^^  suXs  30,0^^^^ 

Tp+anus  Toxin  in  the  Blood  of  Infected  Animals. 

pa&ntUi«  -capable  ot  le™rora“o'“e'dyh!rof'te^^^^^ 

was  given  by  accident  m fo  5 ^„„„cetion  Bolton 

with  the  development  of  ""  that  much  toxin  might 

and  Fisch  showed,  by  a senes  of  expOTments,  ^“  ame  marked.  The 
accumulate  in  the  systeni  before  jg  extremely  im- 

demonstration  that  the  toxin  is  a un  an  teaches  the  necessity  of 

portant  from  the  ^tandpomt  of  treatmen  andje^^^^^^  the 

neutralizing  this  poison  at  the  firs  pra  flj,gt  to  absorb 

the  nerve-endings  in  the  region  o whole  amount.  This  passes 

toxin,  but  this  is  only  a smal  part  of 

into  the  blood-current  and  passing  hr^  ^ 

The 
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The  treatment  of  tetanus  is  directed  against  the  action  of  the  toxin,  and 
this  is  aecomplished  by  the  neutralization  of  the  toxin  by  antitoxin  in 
the  body. 

The  immunizing  experiments  in  tetanus  have  borne  practical  fruit, 
for  it  was  through  them  that  the  principle  of  serum  therapeutics  first 
became  known — the  protective  and  curative  effects  of  the  blood-serum 
of  immunized  animals.  It  was  found  that  animals  could  be  protected 
from  tetanus  infection  by  the  previous  or  simultaneous  injection  of 
tetanus  antitoxin,  provided  that  such  antitoxic  serum  was  obtained 
from  a thoroughly  immunized  animal.  From  this  it  was  assumed 
that  the  same  result  could  be  produced  in  natural  tetanus  in  man. 
Unfortunately,  however,  the  conditions  in  the  natural  disease  are  very 
much  less  favorable,  inasmuch  as  treatment  is  usually  commenced 
not  shortly  after  the  infection  has  taken  place,  but  only  on  the  appear- 
ance of  tetanic  symptoms,  when  the  poison  has  already  attacked  the 
cells  of  the  central  nervous  system. 

The  tetanus  antito.xin  is  developed  in  the  same  manner  as  the  diph- 
theria antitoxin — by  inoculating  the  tetanus  toxin  in  increasing  doses 
into  horses.  The  horses  receive,  subcutaneously,  10,000  units  of  anti- 
toxin and  then  the  following  day  an  injection  of  5 c.c.  of  toxin  which 
kills  250,000  grams  of  guinea-pig.  In  five  days  this  dose  is  doubled, 
and  then  every  five  to  seven  days  larger  amounts  are  given.  The  dose 
is  increased  as  rapidly  as  the  horses  can  stand  it,  until  they  support  700 
to  800  c.c.  or  more  at  a time.  After  some  months  of  this  treatment  the 
blood  of  the  horse  contains  the  antitoxin  in  sufficient  concentration  for 
therapeutic  use. 

Antitoxin  Unit, — ^Tetanus  antitoxin  has  not  as  yet  been  obtained  in 
pure  form,  and  is  known  only  by  its  power  to  neutralize  tetanus  poison. 
Its  amount  is  estimated  in  units  exactly  in  the  same  manner  as  diphtheria 
antitoxin,  except  that  the  unit  is  different.  A unit  is  defined  as  the 
amount  of  antitoxin  required  to  be  mixed  with  1000  fatal  doses  of  tetanus 
toxin  for  a 350-gram  guinea-pig  in  order  to  neutralize  it.  The  United 
States  government  has  adopted  this  unit  and  supplies  the  different  pro- 
ducers with  standardized  toxin.  The  amount  of  antitoxic  serum  which 
neutralizes  an  amount  of  test  toxin  whicht  would  destroy  40,000,000 
grams  of  mouse  contains  1 unit  of  antitoxin  by  the  German  standard. 
In  the  French  method  the  amount  of  antitoxin  which  is  required  to  pro- 
tect a mouse  from  a dose  of  toxin  sufficient  to  kill  in  four  da  vs  is  deter- 
mined, and  the  strength  of  the  antitoxin  is  stated  by  determining  the 
amount  of  serum  required  to  protect  1 gram  of  anirnal. 

Persistence  of  Antitoxin  in  the  Blood. — ^Tetanus  antitoxin,  whether 
irectly  injected  or  whether  produced  in  the  body,  is  eliminated  with 
equal  rapidity  from  the  blood  of  an  animal  provided  that  the  serum  was 
frorn  an  animal  of  the  same  species.  If  from  a different  species,  it  is 
much  more  quickly  eliminated.  From  this  we  see  an  explanation  of  the 
fact  that  irnmunity  in  man,  due  to  an  injection  of  the  antitoxic  serum  of 
t ie  horse,  is  less  persistent  than  immunity  conferred  in  the  horse  by  a 
similar  injection.  (See  chart,  page  488.) 

VoL.  I — 32 
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The  Union  of  Toiin  and  Antitoxin  in  the  Living  Organism.  The 
stmUes  ot  U Meyer  ami  Hanson,  .ts  well  as  il,o.se  o Mar.e  and  Morax 
TroIX  UrboraL-y  have  thrown  co..slderable  hght  on  the  much  <1,.,- 
nnted  phenomena  oLerve.1  in  poisoiiiiig  by  tetiuius  toxin  J 
tlritionsof  (Jinnprechtin  1»)5  had  made  it  highly  probable  that  all  the 

ZlXieal  symptoms  were  due  to  a poisoning  ot  the  centra  nervous 
^ M41P  Tviths  however,  by  which  the  poison  reached  its  centra 

or  the  lymph-channels,  but  the  aMS  cylm  ^ 

of  which  (sciatic)  one  and  a 

strate  the  poison  in  tl  _ P . , however,  and  conduction 

halt  hours  after  the  ^ the  ner4s  and  their  lymph  supply 

are  dependent  to  section  of  the  nerve  prevents 

being  intc  . rxoison  by  way  of  the  nerve-channels, 

the  absorption  of  the  poiso  y y ^^.tor  oaths  the  poison  reaches 
Ascending  “ntrip^Wy^*^^  theS  it  affects  the 

the  motor  spinal  gang  _ rmkins  them  hypersensitive.  The  vis- 

ganglia  i™teased  muscle  tonus-i.  a,  rigidity, 

ible  results  ot  this  is  J' . , the  nearest  sensory  ap- 

If  the  supply  continues,  the  ^^^exes,  but  only  when  the  affected 

paratus;  there  m an  increase  A poisoning  the  toxin 

portion  IS  irritated.  more  and  more  motor  centres,  and 

as  it  ascends  continues  o teads  to  spasm  of  all  the 

also  the  neighboring  sensory  apP^/^ 

striated  muscles  and  passage  of  the  toxin  np  the  nerve- 

A different  explanation  of  the  P^ss^g  j p 

trnnks  has  recently  b-  " i^well 

flow  in  nerves  is  from  the  Li^r,u^  toxin  but  diphtheria  toxin, 

laboratory,  has  shown  *at  ™'y in  the  sciatic  nerves  after  they 
and  inert  colloids  can  be  demonstra  aiid  after  varimg 

have  been  injected  toxins 

£r:L3 waTof'thl^^^^^^^  of  the  nerves,  and  not  by  way  of 

‘■'^netettperiment  of 

this  contention.  Ihey  ligated  Poi^e, 

a guinea-pig;s  leg  leaving  mtac  only  pelow  the  point  of 

and  then  injected  a large  a developed  tetanus, 

ligation.  _ The  animals  ^ of  lymph  into  the  ligated 

In  this  case  there  was  ^ , flow  up  the  nerve. 
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example,  by  means  of  the  blood-vessels  supplying  the  central  nervous 
system. 

Rapidity  of  Absorption  of  Tetanus  Antitoxin  from  Tissues.— The 
complete  absorption  of  a given  quantity  of  antitoxin  administered 
subcutaneously  takes  place  slowly.  The  maximum  quantity  passes 
into  the  blood  only  after  twelve  to  twenty-four  hours.  _ From  that  time 
on  the  amount  again  steadily  decreases,  so  that  by  the  sixth  day  less  than 
one-third  the  maximum  quantity  is  present.  When  antitoxic  serum  from 
the  horse  is  injected  into  some  other  species  of  animal,  appreciable 
(juantities  cannot  be  found  after  four  weeks.  These  facts  emphasize 
the  necessity  of  giving  the  first  dose  in  a case  of  tetanus  intravenously. 

Naturally,  the  time  during  which  these  changes  take  place  varies 
with  the  application,  the  conditions  of  absorption,  and  the  concentra- 
tion and  amount  of  the  preparation  injected.  When  injected  intra- 
venously, a portion  of  the  antitoxin  very  quickly  passes  into  the  lymph. 
Ransom  was  able  to  demonstrate  it  in  the  thoracic  duct  of  a dog  a few 
minutes  after  intravenous  injection.  Only  after  very  massive  intra- 
venous doses  are  small  traces  found  in  the  cerebrospinal  fluid.  This 
fluid  never  contains  more  than  2 per  cent,  of  the  amount  contained  in 
the  blood. 

A rapid  and  plentiful  appearance  of  antitoxin  in  the  blood  is  depend- 
ent on  the  injection  of  a large  number  of  antitoxin  units.  The  more 
units  the  blood  contains,  the  more  thoroughly  will  the  tissues  be  saturated 
with  the  antitoxin. 

From  the  foregoing  it  is  not  difficult  to  formulate  the  conditions 
under  which  an  antitoxin  introduced  into  the  organism  can  exert  its 
neutralizing  power  on  the  toxin.  We  see  that  the  poison  deposited 
at  any  given  place  takes  either  of  two  paths  to  the  central  nervous  sys- 
tem— the  smaller  amount,  a direct  path  by  way  of  the  local  peripheral 
nerves,  and  the  larger  amount,  an  indirect  path  through  the  lymph- 
channels  and  blood  to  the  end-plates  of  all  other  motor  nerves.  Hence 
only  that  portion  can  be  neutralized  which  (a)  still  lies  unabsorbed  at 
the  site  of  inoculation,  or  (6)  which,  though  it  has  passed  into  the  blood 
and  lymph,  has  not  yet  been  taken  up  by  the  motor  nerve-endings.  A 
curative  effect  can  therefore  result  from  antitoxin  introduced  subcutane- 
ously or  intravenously  only  so  long  as  a fatal  dose  of  poison  has  not  been 
taken  up  by  the  nerves. 

So  long  as  the  toxin  circulates  in  the  blood  it  is  neutralized  by  anti- 
toxin in  about  the  same  proportion  as  in  test-tube  experiments.  By 
means  of  intravenous  injections  of  antitoxin  Ransom  was  able  to  ren- 
der the  blood  free  from  toxin  in  a very  few  minutes.  According  to 
Marie  and  Morax,  toxin  injected  into  the  muscles  is  readily  demon- 
strable in  the  nerve  tissue  at  the  end  of  one  and  a half  hours — i.  e., 
a part  of  it  has  passed  where  it  is  probably  no  longer  reached  by 
the^  antitoxin.  There  must,  however,  be  a condition  or  locality  in 
which  the  toxin  can  still  be  neutralized  by  means  of  large  doses,  though 
with  difficulty.  This  is  indicated,  among  other  experiments,  by  some 
older  researches  of  Dbnitz.  This  observer  injected  various  rabbits 
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. , wltli  1 c c of  a toxin  solution  containing  hyelye 

he  cletcn„incd  the  dose  of  antitoxh,  winch, 
itiuxl  Closes.  I ^ i-tfinfr'iliye  this  poison  after  van- 

when  was  of  such  a strength  _ that  in 

ous  intervals  ol  im  \ ^ 1 : 2000  solution  just  neutruli'/ed  the 

test-tube  experiments  1 c.  . n i u-,„+  „t  the  end  of  two  minutes 

TTl'^thVXt  reqS  ’'Ot.ld  still  neutralise  the  poison; 

‘irt  end  rfourlnutes  font  four  dnse^he  d-  -Jj-l. 

and  at  the  end  of  eig  it  mu™  josg  just  sufficed  to  protect 

allowed  to  elapse,  foity  dm  fc  sickness  In  order  to  explain 

the  animal  from  death,  but  not  tiorn  s.ck"KS^  t^ufi^ed  by  many 

these  results,  the  correctness  of  has 

analogous  a state  of  union  between  toxin 

been  introduced.  By  this  disrupted  by  means 

and  susceptible  cell  constituen  w . , instance  we  do  not  need 

of  large  doses  of  antitoxin.  In  tos  Pyhc«  “ torin  is 

to  make  use  of  this  conception.  Personally  I should  regard  it 

not  at  all  which  the  toxin  can  still  be 

Irate  before  it  can  b®  ‘t*®"  ^IP  ^reatmCTt  in  Tetanus.— The  course  of 
Eesnlts  of  the  it  is  difficult  to  judge 

tetanus  vanes  so  pv-ncrience  as  to  the  value  of  the  anti- 

by  statistics  or  a slight  f’lP®™^^  iuteresting  to  note  that 

Jxic  treatment  of  the  developed  greatly 

two  late  and  Morgan  state:  “The  present  status 

in  their  conclusions.  Anders  an  doubting  that,  when  given 

of  the  serum  question  antitoxin  does  not  have  any  appre- 

in  a well-developed  case  of  teta  ,e- 

ciable  beneficial  e^ect  ne  ^ ^ as  his  opinion:  It 

would  seem,  therefore,  that  we  h ^ valuable 

cific,  because  it  fails  one  that  ought  not  to  be 

remedy  in  the  treatmen  _ «nr»nlied.”  My  own  opinon,  founded 

neglected  until  a better  experience,  coincides  with  that 

on  reading  and  a considerable  .^sults  in  cases  given  large 

of  McFarland.  become  even  more  optimistic.  1 hme 

intravenous  injections  I several  intravenous  injection 

seen  cases  of  generahzed  teta^^^^^^^^^  these  cases  ha^-e 

have  inarkedly  improved  and  ^aUy  small 

certainly  done  far  better  than  appare  y years  ago 

” edious  or  palliative  a total  of  114  cases 

made  an  exhaustive  f 'dy  ^ “X’  rlostly  subcutaneously,  accorfm§ 

of  this  disease  treated  with  was  a mortality  of  40.3o 

cases-that  is.  cases  with  an  men- 
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bation  period  of  eight  days  or  less  and  with  rapid  onset,  or  cases  with 
a longer  period  of  incubation,  but  intensely  rapid  onset  of  symptoms; 
of  these,  the  mortality  was  74.4G  per  cent.  Of  the  chronic  type — 
those  with  an  incubation  period  of  nine  days  or  more,  or  those  with 
shorter  incubation  with  slow  onset — there  were  01  cases,  with  a mor- 
tality of  16.39  per  cent.  L.  Vaillard  quotes  statistics  covering  592  cases 
treated  by  antitoxin  as  follows:  Cases  treated,  592;  died,  265;  mortality, 
44.7  per  100.  He  believes  that  mortality  without  treatment  would  have 
been  70  per  cent.  The  cases  having  an  incubation  period  of  over  eight 
days  gave  a recovery  percentage  of  27. 

Method  of  Administering  Tetanus  Antitoxin. — For  immunization, 
.a  single  subcutaneous  injection  of  1500  units  of  a serum  of  medium 
strength  will  suffice  unless,  on  account  of  possibly  infected  materials 
remaining  in  the  tissues,  the  danger  persists,  when  the  injection  is 
repeated  at  the  end  of  a week.  For  treatment,  according  to  the  severity 
of  the  case,  10,000  to  20,000  units  should  be  given  intravenously,  and  the 
smaller  amount  should  be  repeated  every  six  hours  until  the  symptoms 
abate.  The  same  amount  should  then  be  given  every  twelve' hours  until 
the  danger  seems  past.  It  is  well  to  continue  subcutaneous  daily  injec- 
tions of  4000  units  until  recovery  is  complete.  In  the  gravest  cases  no 
curative  effect  will  be  noticed  from  the  serum.  The  first  injections 
should  unquestionably  be  made  intravenously  or  otherwise  many  valu- 
able hours  may  be  lost  before  the  full  effect  is  produced,  as  the  antitoxin 
is  absorbed  from  the  subcutaneous  tissues  slowly.  Some  advise  that  injec- 
tions should  also  be  made  into  the  nerve-trunks  leading  from  the  infected 
region.  These  injections  should  be  made  as  near  the  trunk  as  possible 
and  distend  the  nerve  so  as  partly  to  neutralize  and  partly  mechanically 
interrupt  the  passage  of  toxin  to  the  cord  or  brain.  The  method  of  in- 
jecting from  3 to  15  c.c.  of  antitoxic  serum  into  the  lateral  ventricles  has 
not,  in  the  writer’s  opinion,  shown  itself  to  be  advisable.  No  bad  re- 
sults have  followed  the  injections  when  the  serum  was  sterile  and  the 
operation  was  performed  aseptically;  but  several  brain  abscesses  have 
already  followed  the  intracerebral  injections.  The  use  of  antitoxin  in 
no  way  prevents  the  giving  of  other  forms  of  treatment. 

Immunization  of  Persons  Possibly  Infected. — ^The  striking  results 
which  have  been  obtained,  particularly  in  veterinary  practice,  with  the 
prophylactic  injection  of  tetanus  antitoxin,  would  seem  to  warrant  the 
treating  of  patients  with  immunizing  doses  of  serum — at  least,  in  the 
neighborhoods  where  tetanus  is  not  uncommon — when  the  lacerated  and 
dirty  condition  of  their  wounds  may  indicate  the  possibility  of  a tetanus 
infection. 

Splendid  results  have  followed  this  practice  in  many  places.  It  is 
the  custom  at  many  dispensaries  in  New  York  city  and  elsewhere  to 
immunize  all  Fourth  of  July  wounds  by  injecting  1000  units.  None 
of  these  have  ever  developed  tetanus.  Even  the  small  number  of  cases 
of  human  tetanus  reported  as  occurring  in  Europe  after  single  in- 
jections of  antitoxin  prove  the  value  of  immunizing  injections,  for  the 
mortality  was  very  low.  They  teach  also  that  where  tetanus  infection 
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is  suspected  the  antitoxic  serum  should  be  given  a second  and  even  a 

IS  suspctuu,  uiu  .U  t u niiisl  be  remembered  that  the 

number  of  experiments  upon  in 

intravenous  and  of  mtranema  mj  p'ortv  iruinea-pigs  have  been 

which  tetanus  had  j/^^’^tted  £ iriow'er%art  of  tl,e 

experimented  upon.  T-hc.  p,p  Lfal  dose  of  a mixture  of  tetanus 

hind  leg  with  ten  ‘7*^77  two  hours  after  the  development 

toxin  and  bacilli.  v\  itmn  , , animals  were  operated  upon 

of  the  Hrst  defimte  symptoms  ‘ 

and  given  antitoxin.  The  p „{  tetanus  do  not  save 

doses  of  antitoxin  given  dp 

the  animals  fiom  deat  P . those  receiving  500  units 

usually  did  both.  Seventy-five  per  eent  j„_ 

recovered.  The  surprising  resu  of  the  animals  in  every  case, 

fected  leg  at  the  hip-pmt  ^^^tene  h ^ amputation  per- 

Control  animals  which  antitoxin,  excision  of 

fectly  well,  and  made  goo  ^ prolong  life,  nor  did  ligation  of  the 

a piece  of  the  nerve  did  not  matjm  y P ligation  of  the  nerve 

nerve.  In  the  guinea-pigs  rec  g experiments  showed  that 

seemed  to  be  of  benefit,  ^^su  JJ  ^ development  of  tetanus 

large  doses  of  antitoxin  given  shor  ly^^^^^^^^^^^^  P^^^^  ^ 

usimlly  saved  the  animals,  and  tbf  ,t.  Every  minute  of 

the  blood  and  not  by  the  I feel  con- 

delay  after  the  appearance  o important  thing  is  to  give  at 

vinced  that  in  human  tetanus  the  ® P ^ intravenous 

the  earliest  possible  moment  f ^er  d ^ ^ the  most  potent  serum 
injection  of  antitoxin.  _ succeeding  days  injections  can  be 

obtainable  should  be  given  J;?  ,fneously,  until  marked  improvement 
given  either  intravenous  y o ^ at  hand,  intraneural  injections 

or  death  has  taken  place  ^^tion  of  the  body  may  also  be 

into  the  nerves  supplying  usually  necessary  if  the  large  mtra 

given,  but  these,  I believe,  are  not  u^  y have  a supply 

.'3”%=“  -■  - 1-"'  “■ 

has  been  suspected. 

SEKOT  THEEAPY  OP  OEEXBKOSPMAL  MEN«GmS 

cevebrospinat  meningitis  as  7to“tlie 

ber  of  different  organisms.  I"  ^ of  tlie  meninges  is  most  often  as- 
tubercle  bacillus;  secondary  infection 
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sociated  with  streptococcus  and  pneumococcus,  ihe  epidemic  foim 
of  the  disease  is  almost  invariably  due  to  the  diplococcus  intracellulans, 
first  described  by  Weichselbaum.  The  recognition  of  the  particular 
variety  with  which  one  is  dealing  is,  of  course,  of  paramount  importance 

in  applying  specific  sera,  etc.'  , . . , . 

The  only  certain  method  of  doing  this  is  by  an  examination  of  the 
cerebrospinal  fluid  drawn  oft’  by  lumbar  puncture.  The  naked-eye 
appearance  is  often  sufficient  to  recognize  whether  the  process  is  tuber- 
culous or  not,  the  fluid  from  tuberculous  meningitis  being  usually  very 
clear,  while  that  from  the  other  forms  of  meningitis  is  cloudy.  Stained 
specimens,  however,  should  always  be  examined.  Tubercle  bacilli  are 
easily  recognized  by  their  appearance  and  staining  characteristics.  If 
COCCI  are  present,  it  is  necessary  to  determine  whether  they  are  Gram 
positive  or  Gram  negative.  Only  in  the  latter  case  can  any  benefit  be 
expected  from  antimeningococcus  serum. 

Despite  the  extensive  investigations  carried  on  in  the  past  few  years, 
both  in  this  country  and  in  Europe,  the  exact  mode  of  infection  in  epi- 
demic cerebrospinal  meningitis  is  not  yet  known.  Our  own  experiences 
in  the  large  epidemic  in  New  York  in  1904  and  1905  showed  that  menin- 
gococci were  present  in  the  nasal  secretion  of  over  half  of  the  patients 
suffering  from  the  disease,  especially  in  the  early  stages.  We  also  found 
that  about  10  per  cent,  of  persons  in  direct  contact  with  cases  of  the  dis- 
ease harbored  meningococci  in  the  nose.  But  we  do  not  know  whether 
infection  of  the  meninges  results  by  the  direct  spread  of  these  organisms 
up  through  the  cribriform  plate  of  the  ethmoid,  or  whether  infection 
occurs  otherwise.  Thus,  Elser  established  the  fact  that  meningococci 
occurred  in  the  blood  in  the  early  stages  of  the  disease. 

Following  the  work  carried  out  in  connection  with  the  epidemics  of 
cerebrospinal  meningitis  in  recent  years,  a number  of  specific  antisera 
were  produced.  Of  these,  the  best  known  are  those  of  Flexner  in  this 
country,  and  of  Wassermann  and  Jochmann  in  Europe.  The  sera  are 
obtained  from  horses,  and  it  has  been  found  advantageous  to  immunize 
with  autolyzed  cultures  alternated  with  either  dead  or  living  cultures. 

The  meningococci  are  grown  on  serum  agar,  to  which  a little 
glucose  has  been  added.  The  autolysates  are  prepared  by  growing  the 
cultures  for  twenty-four  hours  in  large,  wide-mouthed  flasks  at  37°  C., 
pouring  10  to  20  c.c.  sterile  physiological  salt  solution  over  the  surface  of 
the  growth,  and  adding  a few  drops  of  toluol.  By  gently  shaking  the 
flask,  the  growth  is  loosened  and  mixed  with  the  salt  solution.  The 
flask  is  returned  to  the  incubator  and  allowed  to  stand  twenty-four 
hours,  at  the  end  of  which  time  the  toluol  has  evaporated  and  the  fluid 
is  found  to  contain  merely  a few  disintegrated  bodies  of  meningococci. 
The  main  bulk  of  the  bacteria  has  been  dissolved  by  an  autolytic  fer- 
ment. Wassermann  prepares  extracts  by  adding  sterile  distilled  water 
to  the  cultures,  and  agitating  the  mixtures  for  twenty-four  hours  in  a 
shaking  apparatus.  In  either  case  the  solution  obtained  possesses  toxic 
properties  for  animals. 


' See  also  artiele  by  Dr.  Dunn. 
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The  horses  are  iniected  subcutaneously,  ])eginning  with  small  doses 
of  extract,  alteruatiug  with  small  doses  of  dead  culture,  ihe  injections 
are  repeated  weekly,  and  it  is  well  to  make  them  in  dilierent  parts  ol  the 
body,  in  order  to  secure  as  much  antibody  formation  a.s  popible.  After 
a mouth  or  two  the  dead  culture  can  be  replaced  with  living  culture, 
and  the  dose,  both  of  this  and  of  autolysate,  increased  1 he  entiie 
course  of  the  immunization  occupies  from  tour  to  six  montis. 

• Considerable  difficulty  has  been  experienced  in  measuring  tlie 
strength  of  the  serum.  It  is  generally  believed  that  the  anti-endotoxic 
effect  is  one  of  the  chief  properties  of  the  serum.  However,  there  i.s  no 
way  in  which  this  can  be  even  approximately  determined.  It  is  true 
tln7t  the  serum  does  neutralize  the  toxic  effects  of  the  autolys^ates,  but  the 
fatal  dose  of  the  latter  varies  so  enormously  as  to  render  this  unjnted 
for  testing.  The  use  of  living  cultures  is  excluded,  because  of  the 
marked  variation  in  their  virulence.  Kolle  and  ^ assermann  tboug 
to  measure  the  strength  of  the  serum  by  means  of  the  coinplement  fix- 
ation test  but  it  was  soon  found  that  there  was  no  parallelism  between 
treoZiemeni  binding  power  and  the  therapeutic  action  of  the  serum. 
R^rtestigations  fppear  to  show  that  the  oP-'^Tot 
serum  is  a fair  measure  of  its  therapeutic  value.  _ This  does  not  mean 
that  the  activity  of  the  serum  is  principally  .opsonic ; the 
seems  howeve^,  to  parallel  the  content  of  the  principal  effective  anti- 
body or  antibodies.  Ve  opsonic  content  is  measured  by  the  dilutio 

It'fs  difficult  to  apportion  the  credit  for  the  production  of  the  first 

TMni®°o"ct  ™ epidemic,  beginning 

i;;’;?ofsdl“ra^Tmronaboram^^^^^  to  produce  sem  in  homes 

Jochmann,  and  ourselves 
™ TrJ  Ttarapfutm  Use  of  Serum.-In  1905  there  was  inau^ratrf 

:rr”Sfv»  ^ 

reported  by  the  Later,  Kolle  = 

S^Wmann%rted  somewhat 

p'r e'^s" 

serum  by  the  mtraspmal  in  cases  of  human  cere- 

■ The  first  successful  use  of  an  therefore,  so  far 

brospinal  meningitis,  by  the  intraspma  . , j used  his 

as  w'e  know  be  credited  ""^e^repS  a series  of  eases 

serum  m the  winter  of  190o  • the  Congress  for  Internal 

treated  by  the  intrasp.nal  metlmd^  b ore  t C ^ 

‘ No'Vp.  738. 
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Medicine  held  in  Munich  in  April,  1900,  and  published  his  paper  on 

May  17,  190G.  . , . , . . , 

The  serum  was  prepared  by  injecting  horses  with  increasing  doses 

of  meningococcus  killed  at  about  58°  C.  The  doses  were  given  every 
eio-ht  days  beo-inning  with  a loopful,  and  increasing  until  the  growth  on 
the  surfaee  of  ascitic  agar  covering  two  Petri  dishes  was  used.  After 
this  dose  was  reached  living  cultures  were  given. ^ 

The  serum  was  shown  to  possess  both  bactericidal  and  opsonic  power. 
He  reported  40  cases  had  been  treated,  but  gave  details  concerning  17 
patients,  which  alt  occuiTcd  in  one  hospital  and  weie  tieated  by  Kromer. 
Five  of  these  patients  died,  and  12  recovered.  He  directed  that,  after 
lumbar  puncture,  20  to  50  c.c.  of  fluid  should  be  removed  and  then  20 
c.c.  of  immune  serum  injected.  These  injections  were  to  be  repeated 
once  or  twice  if  the  fever  did  not  abate  or  if  it  returned.  He  noticed,  in 
general,  a bettering  of  the  headache,  stiffness  of  neck,  and  mental  con- 
dition. Jochmann  showed  that,  in  animals,  colored  fluids  injected 
into  the  spinal  canal  in  the  lumbar  region  passed  the  full  length  of  the 
canal. 

Although  serum,  prepared  in  several  laboratories  in  Europe,  was 
used  in  a few  localities  after  Jochmann’s  report,  it  did  not  receive  much 
attention  in  this  country  until  Flexner,  through  his  important  experi- 
ments on  infected  monkeys,  which  demonstrated  the  value  of  the  intra- 
spinal  injections  of  the  serum,  aroused  public  interest  and  paved  the  way 
for  him  to  try  out  the  serum  on  a large  scale.  Eighteen  months  later, 
Flexner  and  Jobling  published  their  report,  which  fully  corroborated  the 
earlier  results  of  Jochmann.  The  serum  prepared  at  the  Rockefeller  In- 
stitute for  Medical  Research  has  been  generously  sent  to  many  places, 
both  in  this  country  and  in  Europe,  and  results  obtained  have  been  of 
the  utmost  value  in  arriving  at  the  value  of  the  intraspinal  treatment. 
The  results  of  its  use,  and  the  manner  of  its  employment,  will  be  found 
discussed  in  the  article  by  Dr.  Dunn,  on  cerebrospinal  meningitis,  in 
this  volume.  My  personal  experience  has  been  limited  to  watching  the 
results  in  a small  number  of  cases.  On  the  whole,  it  has  been  very 
favorable.  The  poorest  results  have  been  in  severe  late  cases,  in 
which  the  exudate  was  so  extensive  as  to  prevent  the  proper  applica- 
tion of  the  serum. 

SERUM  THERAPY  OF  DYSENTERY 

Following  the  researches  of  Shiga,  Kruse,  Flexner,  and  others,  where- 
by the  specific  character  of  bacillary  dysentery  was  established,  attempts 
were  made  to  produce  a specific  serum  for  the  disease.  To  Shiga  belongs 
the  credit  of  being  the  first  to  be  successful  in  this  direction.  By  the 
subcutaneous  inoculation  of  dead  cultures  into  horses,  followed  after  a 
time  by  living  cultures,  he  produced  a serum  which  was  able  to  save 
guinea-pigs  when  injected,  even  as  late  as  ten  or  fifteen  hours  after  in- 
fection. Encouraged  by  these  results,  he  used  the  serum  in  dysentery  in 
humans.  Out  of  298  cases  treated  exclusively  with  serum,  in  doses  of 
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20  to  r)0c.c.,  31  died,  a mortality  of  10.8  ])er  cent.  Of  2599  cases 
treated  according  to  the  usual  methods,  957  died,  a mortality  of  3o.4 

^ While  many  favorable  reports  were  jnibhshed  eoncerniiig  the  use  of 
the  serum,  the  experiences  of  other  wcirkers  esiiecially  those  m 
was  not  so  favorable.  One  reason  for  this  lies  probably  m the  tact  that, 
clinically,  typical  dysentery  is  produced  bya  numberof  relaed  organisms, 
and  a specific  serum  produced  against  one  variety  has  only  a model  ate 
elloc;  on  Mections  clue  to  another.  According  to  their  termentaUon  and 
antibody  characteristics,  at  least  three  dift'erent  varieties  of  dysentery 
bacilli  in  this  country  must  be  distinguLshed,  namely,  the  original  variety 
identified  by  Shiga  as  the  chief  factor  in  the  Japanese  cases  and  the  inos 
prevalent  form  in  the  largest  epidemics  in  all  countries, 

TmTlw  Flexner  and  the  one  isolated  by  the  writer  and  also  by  Hess. 
Anothe^  reason  is  that  the  serum  was  given  in  cases  of  ordinary  enteritis 

tl!:  bSo'nr  thl  three  strains,  a serum  i-bta'n^ 

:::t°"uiramtti:i:^im=^^ 

— ‘d  tmT'rrs^eh— - 

^.^pSts'^oriegulating  the  dosage.  Vai.^ard 
the  cases  of  into  four  classy: 

severe,  and  extremely  grave,  taking  ^ their  principal  gill 
of  stools  in  the  twenty-four  hours,  ihus. 

15  to  30  stools. 

Mild 30  to  50  stools. 

Moderately  severe 50  to  100  stools. 

Severe to  150  or  more. 

Extremely  grave 

Such  a classification,  to  be  sure,  is  rather 

zrr  te'xirrc  wfome"' 

fices  to  ejuief  dyamelioratethes^^onrsa^^^ 

However,  it.  after  twenty-four  hours  ^ympto  ^^p^ 

initial  improvement,  they  re  u ’ „j^ggg  p may  be  necessary  to  give 
armimri  "In  the  day  may  be  necessary.  .As  with  the 
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other  sera,  the  injections  are  kept  np,  in  decreasing  doses,  according  to 
tlie  de<rree  of  improvement  noticed.  Ihe  doses  for  iniants  aie  some- 
what smaller,  though  not  nearly  in  the  proportion  guiding  the  doses  of 
ordinary  drugs.  My  personal  experience  has  beeii  limited  to  something 
Lr  20  cases  of  chaLteristic  dysentery.  T.hc  patients  ecrtan.ly  seemed 
to  be  benefited  by  the  serum,  and  within  twenty-tour  to  foityeit 
hours  the  eonstitutional  symptoms,  as  we  1 a.s  the  abdominal  pain  and 
the  tenesmus,  usually  were  much  lessened,  ihe  ordinary  severe  sum- 
mer diarrhoeas,  which  do  not  present  the  symptoms  of  dysenteiy,  are  not 
due  to  any  of  the  dysentery  bacilli,  and  are  not  benehted  by  seium  injec- 
tions. As  we  have  no  units  of  measure,  we  have  to  depend  upon  the 
reliability  of  the  producer  to'  give  us  an  effective  serum. 

SERUM  THERAPY  OF  TYPHOID  FEVER 

The  history  of  the  serum  treatment  of  typhoid  fever  begins  with 
attempts  to  utilize  the  serum  of  typhoid  convalescents.  On  the  sup- 
position that  such  a serum  represented  the  curative  properties  of  the  or- 
ganism against  typhoid  infection,  a number  of  authors— Hammersch  ag, 
von  Jaksch,  Jez,  and  others— made  attempts  in  this  direction,  but  ob- 
tained only  disappointing  results.  Klemperer  and  Levy  used  the  mi 
of  animals  artificially  immunized  against  typhoid,  but  this  likewise  yielde 
poor  results.  Next,  treatment  was  undertaken  with  sera  obtained  by 
immunizing  horses  with  either  living  or  dead  cultures  of  typhoid  bacilli, 
and  again  the  results  were  disappointing.  Believing  that  the  reason 
for  this  was  probably  a lack  of  sufficient  complement,  it  was  suggested 
that  the  sera  be  injected  fresh,  but  this  was  impracticable.  Pfeifter  and 
Kolle  held  that  the  injection  of  an  antibacterial  serum  in  typhoid  fever 
might  even  constitute  a distinct  menace  to  the  individual,  by  a sudden 
large  liberation  of  endotoxins.  A number  of  investigators,  therefore, 
sought  to  produce  a serum  possessing  increased  antitoxic  properties. 
Thus,  Shaw  kept  cultures  of  typhoid  bacilji  in  the  incubator  for  three 
weeks,  and  then  filtered  the  liquid.  By  inoculating  this^  filtrate  into 
animals,  he  produced  a serum  which  possessed  some  antitoxic  power. 
MacFadyen  immunized  horses  with  typhoid  bacilli,  expressed  juice  of 
which  had  been  broken  up  by  freezing  with  liquid  air.  The  resulting 
serum  possessed  strong  neutralizing  powers  when  tested  against  the 
toxin,  and  gave  good  results  when  tested  in  animals,  both  in  preventive 
and  in  curative  tests.  Chantemesse  cultivated  a virulent  strain  of  ty- 
phoid bacilli  in  a special  broth  made  with  defibrinated  blood  and  ox 
spleen.  At  the  end  of  a week  the  culture  is  heated  to  55°  C.,  centrifugal- 
ized,  and  decanted.  The  clear  fluid  is  his  “typhoid  toxin.”  By  long 
immunization  of  horses  with  this  “ toxin  ” he  produces  a serum  for  which 
he  claims  marked  curative  properties.  Thus,  out  of  5621  cases  of 
typhoid  fever  treated  by  the  expectant  method,  the  mortality  was  17  per 
cent.,  while  among  1000  cases  treated  with  this  serum  the  mortality 
was  4.3  per  cent.  The  patients  receive  very  small  doses  of  the  serum, 
five  or  six  drops,  and  the  dose  is  repeated  only  two  or  three  times.  M right 
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believes  tliat  the  senini  may  contain  toxins  and  not  antibodies,  and  that 
its  action  may  possibly  be  tluit  of  a vaccine  rather  than  tliat  of  an  anti- 
serum. The  serum  has  been  used  to  sucli  a limited  extent  outside  of 
the  eases  treated  by  Chantemessc  that  it  is  impossible  to  form  any  accu- 
rate judgment  as  to  its  value. 

There  has  been  almost  no  use  of  serum  in  the  treatment  of  typhoid 
fever  in  this  country.  The  statements  made  concerning  the  use  of  a 
serum  iu  infections  due  to  the  typhoid  bacilli  apply  ccjually  to  those  due 
to  the  members  of  the  colon  group. 


SERUM  THERAPY  OF  CHOLERA 

If  in  any  disease  more  than  another  a curative  serum  is  needed,  it  is 
cholera.  Clinically,  the  disease  is  a pure  intoxication,  the  organisms 
remaining,  at  least  until  the  later  stages  of  the  disease,  in  the  superficial 
layers  of  the  mucous  membrane  and  in  the  bowel,  where  they  multiply 
and  produce  their  peculiar  poison.  The  course  of  the  disease  is  so 
rapid  that  there  is  little  hope  in  effectively  combating  it  except  by  pas- 
sive immunization.  In  spite  of  this,  and  in  spite  of  the  large  amount 
of  careful  experimental  work  that  has  been  done  in  order  to  produce 

an  effective  antiserum,  the  goal  is  still  far  off. 

It  is  the  simplest  thing  imaginable  to  produce  a serum  possessing 
marked  bacteriolytic  powers;  in  rabbits,  for  example,  a single  mjection  of 
dead  cholera  culture  will  often  suffice  to  bring  this  about.  But  such  a 
serum  is  without  the  least  curative  value  against  the  disease.  On  the 
contrary,  there  is  evidence  that  the  administration  of  a bacteriolytic 
serum  increases  the  intoxication  by  suddenly  liberating  a large  amount 
of  endotoxin.  The  more  the  question  has  been  studied,  the  more  has 
grown  the  conviction  that  a serum,  to  be  effective  in  cholera,  must  pos- 
Lss  strong  antitoxic  powers,  and  efforts  have,  therefore,  been  concentra  e 
in  devising  means  to  produce  a strong  toxin  with  which  to  immunize. 
A large  number  of  different  methods  have  been  employed,  biff  the 
“ toxin”  has  never  been  of  more  than  very  moderate  strength.  Mor  - 
over,  the  poison  shows  evidence  of  not  being  a toxin,  in  the  s ric 
sense,  for  its  strength,  when  tested  in  animals,  varies  enormous},  and 
when  tested  against  the  antiserum,  the  neutralization  does  not  follow  the 

^^^Sm^^succeL  has  been  claimed  with  a serum  preparation  recently 

made  by  Krause.  He  employs  the  El  Tor  strain  ^ 
in  iq05  from  the  body  of  a Mecca  pilgrim  who  had  died  of  d}senter}, 
not  choleT  and  biolo&cally,  this  is  id-tical  wath  rue 

cholera  spirilla,  except  that  in  bouillon  cultures  it  produces  a lremol}Si 
a £ which  a^cts  acutely.  The  toxin  thus  Produced  neutrate^ 
not  only  El  Tor  toxin,  but  also  that  of  true  cholera.  ^ ’ 
scrum  has  been  used  in  a limited  number  of  ‘ ^ 

reports  are  still  too  meagre  to  permit  a proper  f 
The  dose  recommended  by  Krause  is  from  60  to  100  c.c.  ultra 
in  salt  solution,  to  be  repeated  it  necessary  in  twelve  hours. 
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Salimbeni  ‘ reports  somewhat  favorable  results  with  a -serum  pre- 
pared from  horses  strongly  immunized  “against  the  soluble  cholera 
toxin.”  The  mortality  in  the  cases  treated  was  24  per  cent. 

SERUM  THERAPY  OF  STREPTOCOCCOUS  INFECTIONS 

From  what  has  already  been  said,  it  is  appai  ent  that  the  specihcity 
of  the  action  of  immune  sera  sets  very  definite  limitations  to  their  em- 
ployment. In  the  case  of  the  strep tococcous  infections  this  has  given  rise 
to  considerable  discussion  as  to  the  unity  or  plurality  of  streptococci  in 
different  infections.  It  is  well  established  that  there  are  marked  differ- 
ences in  the  behavior  of  various  strains  of  streptococci— differences  in 
virulence,  in  agglutinating  characteristics,  in  the  production  of  hemolysin, 
etc.  According  to  the  partisans  of  the  pluralistic  view,  these  differences 
are  so  great  as  to  constitute  really  different  species.  This  causes  us 
to  immunize  with  streptococci  of  different  kinds.  Sera  thus  obtained 
are  said  to  be  “polyvalent.” 

Another  important  question  was  whether  a more  effective  serum  could 
be  produced  by  immunization  with  streptococci  whose  virulence  had 
been  enormously  increased  by  frequent  passage  through  animals.  Fol- 
lowing investigations  in  this  direction,  Tavel  came  to  the  conclusion  that 
animal  passage  was  a disadvantage,  in  that  it  caused  the  development  of 
substances  on  the  part  of  the  streptococcus  which  differed  from  those  con- 
cerned in  producing  the  clinical  efects  in  man.  Tavel,  Moser,  and  others, 
therefore,  immunize  with  freshly  isolated  streptococci  from  various 
sources  which  have  passed  through  animals  as  little  as  possible.  This 
view,  however,  is  not  shared  by  all  the  investigators  in  this  field,  and  so 
we  find  a number  of  sera  produced  by  immunization  with  strains  whose 
virulence  has  been  increased  by  frequent  passage  through  animals. 
In  the  production  of  Aronson’s  antistreptococcus  serum,  the  animals  are 
immunized  with  mixtures  of  strains  which  have  not  passed  through  ani- 
mals, and  strains  whose  virulence  has  thus  been  enormously  increased. 

The  mechanism  of  the  immunity  to  streptococcous  infection  is  still 
very  obscure.  In  fact,  but  little  is  known  of  the  manner  in  which  the 
germ  effects  its  pathogenic  action.  Many  of  the  strains  produce  a strong 
hemolysin,  but,  curiously,  this  hemolytic  power  does  not  measure  the 
virulence  of  the  organism.  Thus  far  it  has  been  impossible  to  isolate 
any  specific  toxin  from  streptococci;  we  speak  of  their  poison  as  being 
probably  an  “endotoxin.”  By  the  various  methods  of  immunization 
just  mentioned  it  has  been  found  possible  to  produce  sera  which  exert 
definite  protection  in  experimental  streptococcous  infection  in  animals. 
AMien  these  sera  were  studied,  it  became  clear  that  they  represented 
something  more  than  specific  bacteriolysins.  They  did,  to  be  sure, 
possess  some  bacteriolytic  power,  and  there  was  also  some  evidence  that 
they  contained  something  akin  to  an  antitoxin.  The  discovery  of  the 
role  of  serum  in  aiding  phagocytosis  by  means  of  opsonins  did  much  to 
aid  our  understanding  of  the  immunity  against  these  infections,  and  w.e 
1 Ann.  de  I’Inst.  Pasteur,  vol.  xxiv,  1910,  p.  24. 
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now  know  that  jiliagocytosis  ]ilays  pcrliajxs  the  most  important  part  i 

the  mechanism  of  this  immunity. 

Antistreptococcus  serum  may  be  used  either  locally,  subcutaneously, 
or  intravenously.  So  far  as  the  local  application  is  concerned,  this 
method  is  indicated  in  infected  wounds,  and  in  conditions  like  septic 
endometritis  or  septic  peritonitis.  The  serum  can  be  applied  in  ]<oM  (ler 
form,  but  more  conveniently  in  the  form  of  a dressing  .soaked  in  serum, 
or,  in  the  case  of  septic  endometritis,  as  an  injection  directly  into  the 
uterine  cavity.  Similarly,  in  strcptococcous  peritonitis  the  serum  can 
be  poured  or  injected  directly  into  the  peritoneal  cavity.  In  all  these 
various  local  applications  liberal  quantities  should  be  employed-lrom 

‘^5  to  ^^50  c.c. 

Between  subcutaneous  and  intravenous  injections,  the  latter  are  much 
to  be  preferred  in  all  severe  cases,  such  as  septicsemka,  broncho-pneumonia, 
extensive  cellulitis,  and  erysipelas,  where  large  injections  of  50  to  100  c.c. 
are  given.  They  are  usually  easily  carried  out  by  plunging  the  needle 
directly  through  the  disinfected  skin  into  one  of  the  large  veins  at  the 
elbow.‘  While  it  is  not  necessary  to  cut  down  on  the  vein,  it  is  pnerally 
more  satisfactory  to  do  so.  Studdiford  injecte  into  the  vein  50  to  75  c^ 
of  serum,  together  with  100  c.c.  of  warm  isotonic  salt  solution, 
have  found  the  apparatus  used  to  inject  toxins  in  horses  very  suitable 
to  inject  these  large  doses.  We  use  a wide  burette  plugged  at  its  upper 
opX  by  a perforated  rubber  stopper,  to  which  is  attached  a hand 
^Fr-nrefsiire  anoaratus.  The  lower  end  is  attached  to  a flexible  rubber 
tube  It  is  weU  to  have  the  tube  attached  to  the  needle  when  plunging 
the  latteJ  into  the  vein;  if  one  inserts  the  needle  alone,  and  waits  for  a 
1 f 1 InnH  tn  flow  thus  showing  that  the  vein  has  been  entered,  one 
M ftat  clotted  in  to  needle  when  one  comes 

u • Vii’l/i'f  it  is  onlv  in  the  subcutaneous  tissue,  a characteristic 

the  syringe,  while  it  it  “V  " container  should  be  capable  of 

swellins:  at  once  ensues,  ine  serum  cuiucu  thprp  is 

holding  200  c.c.  Subcutaneous  injections  are  ma  ravenous 

difficufty  in  ca^ying  out  to  SLS  abo::! 

3i«rot 


SERUM  THERAPY  IN  TUBERCULOSIS 


511 


o'ivcn  were  snicxll  and  the  results  unsatisfactory,  ^ e thcicfoie  stopped 
die  production  of  serum  for  several  years.  A year  ago  we  immunized 
three  horses  with  a large  number  of  strains  of  freshly  isolated  streptococci. 
Since  then  we  have  had  favorable  results.  The  cases  in  which  the 
results  have  been  best  are  those  of  puerperal  sepsis  due  to  streptococci. 
We  have  tested  the  serum  in  some  thirty  cases  of  scarlet  fever.  In  some 
cases  no  apparent  effects  followed  the  use  of  the  serum,  but  in  some 
a'  striking  ftill  in  temperature  followed  the  injection,  with  general  im- 
provement in  the  symptoms.  \Ve  have  used  the  serum  in  a number  of 
cases  of  erysipelas.  The  majority  received  small  doses  of  20  c.c.  sub- 
cutaneously. These  cases  showed  no  appreciable  results.  In  several 
grave  cases  75  to  100  c.c.  were  given  intravenously,  with  apparently 
good  effect.  The  temperature  dropped  to  nearly  normal,  and  the 
erysipelas  ceased  to  extend. 

SERUM  THERAPY  OF  STAPHYLOCOCCIC  INFECTIONS 

Antis taphylococcic  sera  have  been  prepared  which  contain  agglu- 
tinins and  opsonins.  The  results  of  the  use  of  the  serum  have  not  been 
encouraging. 

SERUM  THERAPY  IN  PNEUMOCOCCIC  INFECTIONS 

The  pneumococci  are  really  varieties  of  streptococci,  and  what  has 
been  said  concerning  the  latter  can  be  in  a general  way  applied  to  the 
former.  The  Klemperers  many  years  ago  made  use  of  the  injection 
of  filtrates  to  prepare  antitoxic  sera.  The  results  of  the  use  of  serum 
in  the  treatment  of  pneumonia  were  practically  negative.  In  ulcus 
serpens  of  the  cornea  good  results  have  been  claimed  from  the  local 
application  of  the  serum.  Although  since  then  good  results  in  pneu- 
monia andsepticsemia  have  been  claimed  by  some,  they  have  been  doubted 
by  most.  It  is  possible  that  with  suitable  polyvalent  sera  and  large 
doses  better  success  may  be  obtained. 

SERUM  THERAPY  IN  GONOCOCCUS  INFECTIONS 

The  pathogenic  effects  exerted  by  the  gonococcus  are  chiefly  due  to 
endotoxins.  Several  observers  claim  that  they  have  obtained  slightly 
toxic  exo toxins.  Torrey  has  prepared  a serum  which  has  powerful 
bactericidal  and  agglutinating  properties,  and  also  opsonins.  This 
serum  has  been  used  to  advantage  in  the  complications  of  gonorrhoea, 
especially  in  gonorrhoeal  arthritis.  The  doses  are  small,  3 to  5 c.c., 
and  repeated  every  day  for  several  days.  In  acute  gonorrhoea  the  serum 
has  been  without  results. 

SERUM  THERAPY  IN  TUBERCULOSIS 

Many  attempts  have  been  made  to  produce  a serum  which  would 
have  curative  value,  but  without  avail.  A number  of  investigators 
have  believed  that  they  have  produced  such  a serum,  but  when  others 
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have  put  it  to  the  test  the  results  have  been  negative.  Maragliano’s 
serum  has  beeu  tried  as  much  as  any,  and  is  still  used  to  .some  extent 
in  Italy.  Marmorek  and  others  have  also  produced  sera,  but  none  so 
far  prepared  appear  to  be  of  any  real  value. 

SERUM  THERAPY  IN  BUBONIC  PLAGUE 

The  plague  bacillus  produces  a powerful  endotoxin  and  feeble 
extracellular  toxins.  Sera  are  prepared  by  immunizing  horses  at  first 
with  dead  cultures  and  later  with  living  ones.  Yersin  s serum  i.s  pre- 
pared at  the  Pasteur  Institute,  and  this  is  tested  for  potency  by  es  imat- 
hio-  the  amount  of  serum  which  will  protect  a mouse  from  ^ fatal  <lose 
oAiving  bacilli.  We  have  had  no  opportunity  m New  York  of  testing 
diiAor  ?ther  sera.  Those  who  have  used  it  in  other  countries  differ  in 
dr  opinion  as  to  its  use,  but  the  majority  think  that  .t  does  good. 
The  , amount  given  at  first  was  evidently  too  small.  At  present  the 
doses  “veil  are  from  100  to  200  e.c.  in  adults  and  20  to  00  c.c.  u,  infants 
and  Young  children,  these  amounts  to  be  repeated  in  twelve  to  twentj 

four  hour!,  men ’given  early  in  tlm  f 7^- “^otrctr”  ' 
the  serum  probably  reduces  mortality  by  from  10  to  20  per  cent. 

SERUM  THERAPY  IN  ANTHRAX 

SERUM  THERAPY  IN  RABIES 
A serum  has  been  prepared  by  inje^tin^^^^^^^^^^ 

with  the  brain  tissue  of  rabid  anima  . „ow^bination  with  the  use  of 

effect.  This  serum  is  sometimes  used  i 

vaccines  in  very  dangerous  whem^  f ^^d  t 

TafeftSe  Tcdl^mpaTed  fJom  the  spinal  cord  of  a rabbit  are  alone 

used. 

the  serum  treatment  for  snake  poisoning 

Sewall  found  that  pi^geons 

ing  doses  of  venom,  until  as  much  as  ten  fatal  doses  couiQ  t, 
producing  death. 
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Calmette  carried  the  investipition  further,  and  produced  immunity 
in  o-uinea-pigs  and  rabbits  against  the  venom  of  different  varieties  of 
poison.  lie  also  proved  that  the  serum  of  these  animals  had  protective 
power.  He  later,  after  much  difficulty,  immunized  horses  to  obtain  a 
protective  serum  for  man.  He  required  as  much  as  six  months  to  immunize 
a horse  sufficiently  to  obtain  a potent  antitoxic  serum.  The  serum 
is  quite  stable,  and  retains  most  of  its  efficacy  for  a period  of  two  years. 

Dried  antivenin  in  sealed  packages  will  last  almost  indefinitely. 
The  serum  is  tested  by  giving  the  rabbit  an  intravenous  injection  of  1 c.c. 
of  serum,  and  then,  five  minutes  later,  a fatal  dose  of  venin.  The  average 
amount  of  poison  injected  by  the  severe  bite  of  snakes  is  believed  to  be 
about  0.25 ; this  would  require  from  100  c.c.  to  300  c.c.  of  the  usual  strength 
of  antivenin  placed  on  the  market  to  neutralize  it.  If  the  antidote  is 
injected  directly  into  the  vein,  its  action  will  be  much  ciuicker  than  if 
given  simultaneously.  The  longer  the  delay,  the  greater  will  be  the 
amount  required  to  neutralize  the  poison. 

Calmette  considers  that  a serum,  of  which  1 cc.  neutralizes  1 mg.  of 
cobra  venom  in  vitro,  is  sufficiently  strong  for  practical  purposes. 

Noguchi  found  that  the  action  of  the  antivenin  was  almost  wholly 
specific  for  the  neurotoxic  and  hemolytic  poisons  of  the  species  of  snake 
from  which  the  immunizing  poisons  were  obtained,  and  had  little  effect 
on  the  poison  of  other  species.  This  difficulty  is  overcome  by  injecting 
the  same  animal  with  several  different  poisons,  so  as  to  make  a poly- 
valent serum.  The  only  trouble  is  to  get  the  venins  of  the  snakes  of  differ- 
ent countries.  At  present  it  is  difficult  to  obtain  a serum  which  is  con- 
centrated enough  to  be  very  efficacious  in  the  more  dangerous  bites. 
This,  and  the  difficulty  of  having  it  at  hand,  restrict  its  usefulness. 


THE  USE  OF  BLOOD-SERUM  IN  THE  PREVENTION  OF  HEMORRHAGE 
IN  CASES  OF  HAEMOPHILIA  AND  OTHER  CONDITIONS 

In  a number  of  instances  it  has  been  found  that  little  infants,  showing 
a tendency  to  bleeding,  were  greatly  benefited  by  the  transfer  of  blood 
from  the  parent  or  other  individual.  Later,  it  was  found  that  subcutan- 
eous injections  of  rabbit  serum  and  horse  serum  produce  much  the  same 
effect.  I have  come  in  touch  with  a number  of  cases  in  which  horse 
serum  proved  to  be  very  beneficial,  while  in  some  it  had  little  or  no 
effect.  Thus,  in  a case  in  which  a tooth  was  extracted,  and  it  was 
impossible  to  stop  the  oozing  of  blood,  the  injection  of  10  c.c.  of  horse 
serum  caused  the  blood  to  clot  and  all  oozing  to  cease.  Trembier  had 
a patient,  a girl  of  thirteen,  who  was  known  to  have  been  a “bleeder” 
since  the  age  of  five,  although  otherwise  in  good  health.  The  child 
had  been  in  the  hospital  several  times  on  account  of  serious  hemor- 
rhages, which  had  yielded  after  tamponing  and  injection  of  gelatin. 
In  February,  1909,  there  was  menacing  hemorrhage  from  the  nose, 
gums,  left  ear,  and  throat.  Epistaxis  a few  days  later  required  tampon- 
ing anew.  About  5 c.c.  of  sheep’s  blood-serum  was  then  injected  sub- 
cutaneously and  four  hours  afterward  the  bleeding  was  arrested.  Two 
VoL.  I — 33 
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days  later  it  recurred,  but  was  stopped  by  a tampon  of  gause  soaked  in 

r;dgStd^‘;o'te.t:r"  b^ieeted  intoU  thigK 

were  repeated  two  weeks  later  and  again  three  weeks  latei . 1 tliild 

wis  released  in  good  health  after  gaining  poun  s.  i /•  -a  i i i 
Idre  ^ of  serum  to  be  injected  has  not  yet  been  delmitely  es  ab- 

r 1 1 Tn  little  infants  10  to  20  e.c.  have  usually  been  given,while  in  older 

hshed.  In  little  c injections  are  usually  repeated 

stable  Znthf  w!ti^"''goTd^"^^^^  ^Tr^fprefer  rabbit  or 

r” toXse  serum.  I 

them.  Beef  serum  shou  n , i . a ^^event  hemorrhage  where 
not  only  to  check  easting  hemorr  ag  , injection  lasts  for 

operations  are  diphtheria 

Stoin  “mm  e^be  substituted.  This  should  be  serum  and  not  the 

globulin  solution. 


OFSONmS  AND  VACCINE  THERAPY 

By  NATHANIEL  BOWDITCH  POTTER,  M.D. 

AND  OSWALD  T.  AVERY,  M.D, 


OPSONINS  AND  THE  OPSONIC  INDEX 

The  phenomena  accompanying  the  bacterial  invasion  and  infection 
of  the  animal  body  have  occupied  and  perplexed  the  mind  of  man  since 
the  dawn  of  medical  history.  Even  in  antiquity  it  was  observed  that 
certain  species  of  animals  were  known  to  be  invulnerable  to  certain 
diseases;  that,  although  a number  of  individuals  might  be  equally  exposed 
to  a common  epidemic  disease,  the  majority  escaped  infection,  and,  of 
those  contracting  the  illness,  many  came  to  spontaneous  recovery;  and, 
further,  that  a recovery  from  diphtheria,  small-pox,  and  typhoid  fever, 
for  example,  usually  protected  an  individual  against  a second  attack  of 
the  same  disease. 

The  mechanism  by  which  the  body  resisted,  overcame,  or  survived 
infection,  although  submitted  to  diligent  investigation,  received  no 
reasonable  explanation  until  the  close  of  the  nineteenth  century.  The 
first  suggestive  light  came  with  the  discovery  of  bacteria  by  Pasteur, 
From  that  time  on  there  continued  a rapid  expansion  of  our  knowledge 
concerning  the  nature  of  bacteria,  their  distribution,  their  disease-pro- 
ducing aHlity,  and  pathological  sequels.  It  was  not  until  the  first 
years  of  the  new  century,  however,  that  medical  science  was  enable  to 
define  with  any  degree  of  certainty  the  biological  forces  at  work  in 
somatic  antagonism  to  bacterial  invasion. 

Developing  step  by  step,  and  owing  their  growth  to  the  evidence 
furnished  piecemeal  by  a multitude  of  detailed  researches  in  varied 
realms  of  biological  science,  there  were  formulated  two  distinct  theories 
of  bacterial  immunity.  Antithetical  as  they  are  in  their  basic  concep- 
tions, they,  however,  elucidate,  in  a way  hitherto  unapproached,  the  nature 
of  the  vital  processes  that  underlie  the  body’s  system  of  defense  against 
microbic  infection.  The  humoral  theory,  elaborated  to  its  present  form 
by  Ehrlich,  seeks  to  resolve  the  resisting  powers  of  the  body  into  a series 
of  chemical  reactions,  in  which  an  array  of  substances  existing  in  the 
body  tissues — particularly  the  blood  serum — participate.  Metchnikoff, 
on  the  other  hand,  sees  in  the  phagocytic  power  of  the  leucocytes  the 
body’s  chief  defense  against  invading  bacteria.  This  conception  has 
been  termed  the  cellular  theory  of  immunity.  The  positive  terms  of  these 
two  widely  divergent  hypotheses  for  a long  time  seemed  to  preclude  the 
possibility  of  a conciliation.  It  remained  for  Wright  to  show  how  the 

515 


51G 


OrSONINS  AND  VACCINE  THERAPY 


terms  of  the  one  complement  the  terms  of  the  otliei  . Ihe  theoiy  of 
onsonins  therefore,  serves  to  fulfil  the  oihee  of  mediator,  and  m the 
sihcmo  of  immunity,  occul.ics  a place  midway  lietwoeu  the  l.umo.ul 
tlieovv  of  lilirlich  anil  llie  cellular  llicoiy  ol  MeteluiiKoH. 

History  of  Opsonins. — Mctclinikotv,  by  discovering  the  pmv 

whirblood-corpiiscles  to  ilevonr  pathogmiie  bacteria,  hrst  esta  is  lied 
J e immirtiince  of  phagocytosis  hi  immunity.  U he  phciionieiia,  lx  1 1 oi 
inteefioir  and  resistance  against  disease,  "'ere  al  - 
mrSted  ill  terms  of  phagocytic  activity  ol  the  leucocytes.  Ih  s dot- 
Z.tfJ'JZytic  immunity  is  still  ardently  supported  by  the  1 reiicli 

r b«=^  - 

Tiftliis  Denars  “fiml  ntion  to  the  role  pli..ed 

by  blood-serum  in  phagocytosis.  , ll!,, 

lJucoeytes  esliibited  Iny'^^Ct  ^ollem^  ^ «'eW  oi 

opened  a way  o the  s t ^ ^y^  P hnnriunmng  an 

LS'SainltlVcificniic'lo-orgam^^^ 

the  behavior  of  the  leueoeytes  per  se.  Contrary  ‘o  vm 
koft.  these  show  themselves  to  be  ™ J of  their  ob- 

leueocytes  of  normal  serum.  ne  , , s ^ animals  thus  immunized 
servations  was  the  discovery  that,  m in  such  a 

there  exist  substances  which  are  In  other 

way  as  to  permit  of  their  being  ‘"8®  developed  function  of  the 

woris,  the  immunity  acquired  subsequent  in- 
serum, and  not  “V  ^ that  tL  action  of  the  serum  con- 

vestigations,  is  was  but  in  an  aeutal  combma- 

Sfwiih°rbari::  whivh  lis'^^pareil  them  for  subsequent  phago- 

^ Somewhat  ^eishma^  ^ infectio^s- 

of  immunity  acquned  m t maeue— found  that  the  measure  of 

Malta  fever,  cholera,  anthrax,  _ P § serum,  so  marked  m 

the  agglutinating  or  of  the  bactenc  ^pe^efore,  sought  to  determine 

typhoid  fever,  was  here  content  of  the  serum  would 

whether  the  estimation  of  the  of  resistance  devel- 

prove  a reliable  criterion  foi  measu  g . ^ ^ Q^e  which 

Tped.  To  this  end  he  devised  a theory. 

in  a large  measure  semd  i^g^  ^ amounts  of  a suspension  of 

This  method  consisted  g ^ i j^^j^^al  whose  resistance  was  to 

bacteria  and  the  blood-serum  of  t permitted  the  emplo^-ment 

be  measured.  The  placed  on  a glass 

of  minimal  amounts  of  bloo  . jnpmbnted  for  a quarter  of  an  hour, 
slide,  covered  with  a cover-glass  bacteria  were 

Stained  preparations  were  ‘ ^ ^ p,  each  leucocyte  deternuned. 

s'l  •;;J  f ~ 
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lelism  between  the  intensity  of  the  phagocytosis  and  the  resisting  power 
of  the  body;  hut  the  true  theoretical  significance  of  this  demonstration 
escaped  liim,  inasmuch  as  he  considered  his  results  as  affording  confiima- 
tion  to  the  “stimulin  theory”  of  Metchnikoff. 

Besides  repeating  and  confirming  Leishman’s  work,  Wright  and 
Douglass  so  modified  the  former's  method  as  to  permit  the  separation  of 
the  cells  from  the  fluid  part  of  the  blood,  and  thus,  through  suitable  com- 
binations of  bacteria,  cells,  and  plasma,  to  enable  one  to  inquire  into  the 
significance  of  each  separate  component.  Their  modification  consisted 
in  the  introduction  of  a means  for  preventing  the  coagulation  of  the 
blood,  which  thus  facilitated  the  isolation  of  the  corpuscles  from  the 
serum.  This  separation  was  further  effected  by  repeated  washings  and 
centrifugalization.  To  these  washed  corpuscles  were  added  the  serum 
of  the  patient  and  the  bacterial  suspension.  These  three  components  were 
thoroughly  mixed  in  a capillary  tube  and  incubated  a quarter  of  an  hour 
at  37°  C.  Smears  of  this  mixture  were  then  prepared  and  stained,  and 
the  number  of  phagocyted  bacteria  enumerated.  This  count — that  is, 
the  average  number  of  phagocyted  bacteria  per  leucocyte — was  termed 
the  “phagocytic  count,”  while  the  ratio  of  the  phagocytic  count,  ob- 
tained with  the  patient’s  serum  to  a similar  count  with  the  serum  of  a 
normal  individual,  was  designated  as  the  “opsonic  index.”  This 
method,  altered  and  refined  in  its  details  from  time  to  time  to  meet  the 
developed  theoretical  requirements,  made  possible  the  employment  of 
human  blood.  Since  it  was  observed  that  the  phagocytic  activity  of  the 
blood  of  diflFerent  individuals  varied  in  intensity,  the  following  theoretical 
considerations  presented  themselves:  Does  the  phagocytosis  take  place 
independently  of  the  fluid  part  of  the  blood,  or  with  the  aid  of  it,  and 
does  this  action  concern  particularly  the  bacteria  or  the  leucocytes? 
With  the  view  of  bringing  a solution  to  these  questions,  and  with  the  added 
purpose  of  developing  a method  for  accurately  measuring  the  degree  of 
resistance  exliibited  by  an  individual  during  or  following  infection  or 
vaccination,  Wright  carried  out  a series  of  studies,  the  results  of  which, 
among  other  things,  enabled  him  to  make  the  following  dogmatic  state- 
ments, which  constitute  the  more  important  fundamental  contributions 
to  the  theory  of  opsonins : 

(1)  In  the  fluid  part  of  the  blood— and  this  holds  true  for  the  serum 
as  well  as  for  the  plasma — there  is  present  a substance  upon  which  the 
beginning  of  phagocytosis  is  to  a large  degree  dependent. 

(2)  This  substance  acts  upon  the  bacteria;  the  bacteria  combine  with 
it  and  thereby  become  phagocytable. 

(3)  This  substance  is  not  identical  with  any  other  known  immune 
bodies.  It  was  shown  that  opsonins  are  present  in  sera  which  contain  no 
bactericidal  substances;  further,  when  serum  is  heated  to  60°  F.  for  ten 
to  fifteen  minutes,  its  opsonic  power  is  destroyed  or  greatly  diminished. 

(4)  After  the  opsonins  have  become  bound  to  the  bacteria,  they 
(the  opsonins)  are  no  longer  destroyed  by  heat. 

Among  all  the  data  developed  in  regard  to  the  nature  and  function 
of  opsonins,  there  are  no  facts  of  greater  significance  than  the  early  ob- 
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sorvations  of  Leisimiai.  and  of  Wiigld  in  oases  of  staphylcK'Oocus  infec- 
tions in  tl.e  in, man  sni.jeet.  These  two  observafons-and  they  are  of 

first  iinpovlciuce — revciil  tluit;  _ j • i-  i i 

I.  In  men  sulVering  from  stai>hylomycosis  the  phagoeytosis  oi  staphy- 

loeoeci  is  abnormally  small,  and  •,!  i -n  i v i 

II.  That  in  the  course  of  artificial  immunization  with  killed  bacterial 

cultures,  according  to  the  vaccine  method  of  right,  this  phagocytic 

TlmsrcOTstUu^  the  very  foundations  of  opsonic  theory  and  vaccine 

the  nature  of  these  substances,  contained  in  serum,  that  possess 
the  property  of  rendering  bacteria  mgestible  by  leucocytes,  ^^rig  t 
teignaTed  them  by  the  Lme  “opsonin^'  from  opono  or  olsono,  1 

orincLl  considerations  which  have  aided  in  establishing  the  theory  of 

“‘mTeE^inhis  to  be  demonstrated  as  the  canse  of  phagocytosis? 
The  pl^ma  S well  as  the  serum  of  normal  and.  to  a high  de^ 
immu'iie  blood,  has  *e  ability  to  render 

ability  depends  upon  “ of  the 

come  m contact  with  the  plasma  or  serun  presence.  It  is 

plasma  or  serum,  are  quite  as  P ‘ ^ plasma  or  serum  upon 

impossible  to  demonstrate  any  direct  action 

the  leucocytes.  Without  re  actively  phagocytic  than  those 

cytes  of  an  The^relation  of  bacterial  virulence  to  opsonic 

of  a normal  individual,  ine  rela  factor  which  would 

activity  and  the  accompanying  p ppspnips  as  the  sole  causative 

seem  to  detract  from  «re  mrportmree 

agent  in  inducing  phagocytosis. ^ ri  nneiimococci  after  the  addition  of 
found  that  virulent  streptococci  and  pneum^^^^^^^^ 

normal  serum,  were  eagei  y ev  ’ action  of  the  leucocytes.  Kes- 
similar  conditions,  resisted  the  ^ depressing  or  exalting  the  virii- 

enow  found,  further,  that,  by  artificia  y P j^ge  or  decrease  its 

lence  of  an  organism,  he  was  able  respectively  to  increase 
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phagocytability.  If,  as  these  experiments  would  seem  to  show,  opsoniiis 
are  important  to  render  virulent  bacteria  vulnerable  to  phagocytes,  then 
their  role  as  defenders  of  the  human  organism  against  disease  would  seem 
to  be  an  insignificant  one.  However,  the  paucity  of  data  and  the  contra- 
dictory nature  of  the  reported  experiments  leave  this  a question  demand- 
ing further  investigation.  A further  specificity  of  opsonic  action  in  pha- 
gocytosis has  been  read  into  the  phenomenon  of  spontaneous  phagocy- 
toisis  exhibited  in  the  case  of  anthrax  bacilli,  cholera  vibrios,  and  certain 
other  organisms.  This  leucocytic  ingestion  of  bacteria  without  prelim- 
inary opsonic  intervention  has  also  been  interpreted  as  arguing  for  the 
leucocytic  origin  of  opsonins.  In  discussing  the  processes  in  the  phago- 
cytic destruction  of  micro-organisms,  Lohlein  points  out  that  the  ultimate 
ingestion  of  any  given  species  of  bacteria  is  dependent,  not  only  upon  the 
presence  of  opsonizing  substances,  but  also  to  a greater  or  less  extent 
upon  the  nature  of  the  organism  ingested.  With  respect  to  this  peculiar- 
ity all  bacteria  might  be  differentiated  into: 

Bacteria  which  are  phagocytable  independent  of  any  action  of  the 
serum. 

Bacteria  which,  under  the  influence  of  serum,  become  more  easily 
phagoeytable. 

Bacteria  which,  even  though  acted  upon  by  serum,  do  not  become 
phagocytable. 

Such  a classiflcation  would  provide  for  variations  provoked  by  viru- 
lence and  for  the  appearance  of  spontaneous  phagocytosis. 

A further  proof  of  the  speciflcity  of  the  part  played  by  opsonins  in 
phagocytosis  is  to  be  found  in  the  absorption  experiments  of  Wright, 
Bullock,  and  Atkin,  and  others.  It  was  their  experience  that  the  addi- 
tion of  bacteria  to  serum  diminished  the  opsonic  power  of  the  serum  for 
the  particular  bacterial  species  employed,  and  that  a more  or  less  com- 
plete exhaustion  of  the  opsonin  can  thus  be  effected.  This  observation 
offers  additional  evidence  that  opsonins,  in  effecting  the  destruction  of 
bacteria  through  the  action  of  leucocytes,  exert  their  action  upon  the 
bacteria,  and  do  not,  as  the  Metchnikoff  school  holds,  stimulate  the 
leucocyte  to  phagocytic  activity. 

(2)  Is  there  one  single  opsonin  or  are  there  many  and  specific  opson- 
ins ? The  opsonins  of  normal  serum,  as  well  as  those  of  immune  sera, 
would  seem  to  follow  the  rule  of  specificity  already  established  for  other 
immune  bodies,  such  as  agglutinins,  lysins,  precipitins,  etc.  Thus,  in 
immunizing  an  individual  against  a given  organism  by  means  of  injec- 
tions of  a bacterial  vaccine,  the  bodily  resistance  is  increased  only  against 
the  organism  employed,  while  the  opsonic  content  of  the  serum  for  other 
species  remains  unchanged. 

(3)  Do  opsonins  occur  in  increased  amounts  in  immune  sera  ? Rely- 
ing upon  the  opsonic  index  as  an  indicator,  Wright  finds  an  increase 
in  the  serum  content  of  opsonins  in  the  human  subject  after  artificial 
active  immunization.  The  curve  of  increase  does  not  follow  the  curve 
for  agglutinins,  precipitins,  or  bacteriolysins  throughout  the  course  of  a 
like  period  of  immunization.  The  final  opsonin  titre  may  represent  an 
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increase  of  100,  or  perliaps  as  high  as  400,  per  cent.,  while  in  the  case  of 
iviwlutinins,  etc.,  a mnltiplication  in  potency  of  a 1000  or  even  50,000 
fold  or  more  is  possible,  d'his  anomalous  course  in  opsonin  pro- 
duction might  be  construed  as  supporting  a negative  answei  to  the 

(4)  Are  the  opsonins  of  normal  and  immune  sera  identical ! At 
the  present  time  no  definite  answer  is  possible.  Nornial  op.sonins  are 
thermolabile  (destroyed  by  ten  minutes’  heating  at  GO  C.);  the  immune 
opsonins  appear  to  be  thermostable.  \\  hether  this  is  due  to  their 
greater  concentration  in  the  serum  is  disputed.  11  a difference  can  be 
demonstrated,  then  support  would  be  lent  to  the  them  etical  unity  of 
immune  opsonins  and  “bacteriotropins,”  as  claimed  by  Neufeld  and 

otli.0rs  • • 

151  Ai-e  opsonins  hitherto  unknown  substances,  or  is  opsonic  action 

to  be  considered  as  a hitherto  unknown  action  of  already  known  sub- 
stances ’ Wright  early  proved  that  the  opsonic  activity  was  entire  y 
independent  ot  the  bactericidal  power  of  a serum.  It  is  now  genera  ly 
accepted  that  a difference  in  kind  exists  between  opsonins  and  the  better 
ZoL  agglutinins  and  bacteriolysins.  The  exact  identity  of  opsmims 
according  to  the  system  of  Ehrlich,  is  still  a mooted  question.  While 
thfopsoninof  normal  serum  resembles  complement  in  many  of  its  mani- 
festations, the  opsonins  of  immune  sera,  on  the  other  hand,  bear  marked 
to"  amboceptors,  or  immune  receptors  of  the  second  order. 
Dissimilarities  of  equal  importance  are  also  exliibited  The  many  ma 
S contradictions  leave  one  in  doubt  in  denoting  the  exact  immuno- 
logical identities  of  this  class  of  substances.  Are 

(6)  Do  opsonins  possess  significance  as  protective  substances? 

virulent  bacteria  strongly  subject  to  the 

virulent  bacteria,  on  the  other  hand,  are  only  weakly  or  not  all  affected^ 
A brief  recapitulation  of  considerations,  already  referred  to  under 
Question  1 is" that  the  resistance  of  any  micro-organism  to  the  action  of 
?pson!ns  wies  in  proportion  to  the  degree  ot  virulence  possessed  by 

^'^From^standpoint  of  the  dependence  of  bodily  welfare 
protective  action  of  opsonins,  the  question  of  greatest  importance  m.,, 

perhaps^te  expres^ed^^^^^  which  is  the  result  of  opsonic  activity 

lead  to  a destruction  of  the  bacteria?  Unfortunately,  this  question  has 
not  received  the  attention  devoted  to  other  phases  of  opsonic  phenomena 
Tt  mernt  the  most  that  can  be  said  is  that  opsonized  bacteria  are 
destroved  in  the  ensuing  phagocytosis,  the  extent  or  degree  of  their  d^ 
struX  dLndinrsom®^^  upon  the  nature  of  the  bacteria  inges  ^ 
anXarong'^other  Editions,  upon  the  proportion  ot  organisms  to  leuco- 

'^‘Method  for  Determining  the  Opsonic  Index.-The  method  for 
determining  the  phagocytic  power  and  eventually  the  opsonic  in  c. 
any  serum  is  as  follows: 
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The  following  essentials  arc  required:  * (I)  Pipettes:  (2)  washed  blood-corpuscles 

(3)  bacterial  emulsion;  (4)  serum  to  be  estimated;  (5)  normal  serum  or  pooled  sera  jor 
control. 

(1)  Pipettes. — These  are  glass  capillaiy  tubes,  one  end  of  whieh  is  of  suflicicntly 
large  diameter  to  fit  into  a rubber  teat.  All  tubes  should  be  of  approximately  the 
same  calibre,  slightly  tapering  toward  the  point,  and  stiff  enough  to  ])revent  \dbra- 
tion.  For  use  the  ends  arc  cut  square,  and  marked  with  a paraffin  pencil  about  J 
inch  from  the  extremity. 

(2)  TT'as/icd  Corpuscles. — Two  small  balanced  centrifuge  tubes  are  used.  They 
are  cleansed  with  25  per  cent,  sulphuric  acid,  washed  witli  water,  and  mixed  witli 
1.5  per  cent,  sodium  citrate  solution.  Fill  one  of  these  tubes  two-thirds  to  three- 
quarters  full  with  1.5  per  cent,  citrate  solution,  and  then  run  in  blood  to  the 
full  from  a puncture  in  the  finger.  Mix  blood  and  citrate  by  inverting  the 
tube  several  times — not  by  shaking;  then  centrifugate  for  the  minimum  period  of 
time  compatible  with  tlie  settling  of  the  corpuscles.  Pipette  off  the  plasma  with  a 
special  fine-pointed  bulbed  pipette  of  fine  calibre,  add  physiological  salt  solution,  mix, 
and  centrifugate,  then  repeat  this  washing  process  a second  time.  The  tube  is  rolled 
between  the  hands  to  effect  a mixture,  and  the  corpuscles  are  then  ready  for  use. 

(3)  Bacterial  Emulsions.- — With  the  exception  of  tubercle  bacilli,  the  emulsions 
are  made  from  fresh  live  cultures.  The  age  for  coliform  organisms  may  be  from  four 
to  ten  hours,  the  younger  the  better,  as  it  is  difficult  to  disintegrate  the  masses  or 
clumps  in  older  cultures.  Cultures  of  Gram-positive  organisms  may  be  as  old  as 
twenty-four  hours.  All  growths  are  made  on  agar  slants.  The  diluent  used  is  1.5 
per  cent,  sodium  chloride  solution  for  tubercle  bacilli,  M.  neoformans,  and  the  non- 
gramming  cocci.  For  aU  other  organisms,  0.85  per  cent,  sodium  chloride  is  used. 
A small  loopful  of  the  agar  culture  is  placed  in  a small  volume  of  the  diluent  in  a 
watch-glass,  or  small  staining  dish,  and  the  mixture  is  emulsified  by  being  alternately 
sucked  into  and  forced  out  of  a stout  bulbed  pipette  (fitted  with  a rubber  bulb  or  teat) 
wit!  a square  end,  which  is  firmly  held  at  a right  angle  to  the  bottom  of  the  mixing 
dish.  Emulsions  of  cocci  should  be  slightly  opalescent  to  the  eye,  bacillary  emulsions 
slightly  thicker.  They  should  be  used  when  fresh,  and  a “trial  trip”  made  in  order 
to  determine  the  tliickness  of  the  emulsion. 

Tubercle  Emulsion. — A portion  of  dried  or  moist  bacilli  from  the  manufacture 
of  Koch’s  old  tuberculin,  or  washed  sterihzed  bacilli  from  a fresh  culture,  is  rubbed 
up  in  an  agate  mortar,  first  alone  to  a dry  powder,  and  then  1.5  per  cent,  sodium 
chloride  solution  is  added  drop  by  drop.  In  this  way  a paste,  and  subsequently  a 
comparatively  thick  emulsion,  is  made.  The  excellence  of  the  final  emulsion  largely 
depends  upon  the  smoothness  of  the  paste  and  thick  emulsion  at  this  stage.  The 
latter  is  sealed  in  a tube  and  w’ell  shaken.  On  inverting  the  tube,  the  clumps  settle 
into  the  drawn-off  end,  and  may  be  removed  en  masse  by  cutting  off  that  portion  of 
the  tube.  For  use  a small  portion  of  the  resultant  emulsion  is  centrifugated  until 
the  upper  layers  are  shghtly  opalescent  only.  These  layers  are  pipetted  off  and  thor- 
oughly mixed.  The  emulsion  should  then  be  free  from  clumps.  A “trial  trip” 
should  show  whether  further  dilution  is  necessary. 

Streptococci  may  be  occasionally  rubbed  up  in  a mortar  with  0.85  per  cent, 
sodium  chloride  and  subsequently  centrifugated.  As  a rule,  however,  vigorous 
pipetting  into  a watch-glass,  wdth  subsequent  centrifugation  for  a few  minutes,  is 
enough  to  remove  aU  chains  and  leave  a satisfactory  emulsion. 

The  “phagocytic  count”  for  tubercle  bacilli  should  be  between  1.5  and  2 per 
cell — for  other  organisms  not  less  than  3 per  cell. 

(4)  Serum  for  Examination. — This  is  usually  collected  and  contained  in  a glass 
capsule.  The  blood  after  clotting  is  centrifugated. 

(5)  Control  Sera. — The  index  for  tubercle  bacilli  is  worked  out  against  the  aA^erage 
phagocytic  counts  or  two  or  more  normal  sera,  most  other  indices  being  calculated 
from  the  count  of  a pooled  serum  of  four  or  more  nonnal  persons. 

We  now  have  the  three  necessary  factors  for  estimating  the  opsonic  index,  viz., 
washed  corpuscles,  bacterial  emulsion,  and  serum.  A volume  each  of  these,  in  the 
order  given  above,  is  taken  into  a pipette  and  thoroughly  mixed  on  a clean  slide,  care 
being  taken  that  no  bubbles  get  in.  The  mixture  is  taken  into  a pipette,  followed 
by  an  air  space,  the  end  sealed  off,  and  the  pipette  placed  in  an  opsonizer.  Coliform 
organisms  and  non-grammin^  cocci  (particularly  gonocccci)  should  not  be  incubated 
longer  than  seven  to  ten  minutes.  Tubercle  bacilli  and  other  organisms  require 
fifteen  minutes,  more  or  less,  according  to  the  strength  of  the  emulsion.  The 

^ This  detailed  description  of  the  method  is  practically  identical  with  the  direc- 
tions given  by  Sir  Almroth  Wright  to  his  pupils  at  St.  Mary’s  Hospital,  London. 
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\ 1 1 ovnnflv  At  the  end  of  the  incubation  the  contents  of  tlie 

'-oUBLonca  witi,  line  emery  ,.a,»r  on  He 
pipette  aie  oio  . i )„.„kon  slide  having  a concave  edge. 

(innl  eage  made.  I» f ^5 

With  r.ocfIler’s  methylene-blue.  Most  other  films 

“S?i!'neair«Mrca^^^^^^^  («-25  Percent.  U.ionin  in  1 per  eent.  earboliencia) 

“‘a  mhimum  of  50  Polj»PfX”lLX 

microtic  contents  ^qO  the  result  will  represent  the  average  phagocytic 

multiplied  by  2 and  ‘ j^y,/^^^rmal  se^  pools  require  the  enumeration  of 

content  or  ‘ phagocytic  count  , ^ the  pool,  or  the  averages  of  the 

at  least  100  leucocytes,  and  Y ,•  • r j -j^to  the  phagocytic  index  of  any 

phagocytic  indices  of  ^ that  semm  Normal  sera  should  not  differ  from 

rn^r^oE^r!"  determination  bj  mom 

When  testing  Woods  .for  opsoniynd^^^  diftroys  their 

aril5°  C. 

Suggested  Improvements  in  the  Method.-Among  the  more  inrporto^ 
chaMe?  suggested  may  be  mentioned  those  proposed  by  Simon.  In- 
stead^ot  counting  the  average  number  of  bacteria  phaglKy  e > ® 

would  determine  the  number  of  leucocytes  participating  in  the  p g 

lymllf:^  he 

die*  VMentaUndra”— received  the  approval  of  various  subsequent 
dilutions  at  which  a phagocytic  action  equal  to  tl  suec^ested 

their  respective  sera.  1 hey  advise  aoa  g . _ emulsion  and 

i;t:t?veTprrw!;tor^^^^^^  l-:;  .r  gauging 

‘•''«ar ' omropsonic  inde.  -Eivr 

since  ?”  discovery  of  opsonins,  it  ?pmi rSui W 

estimation  of  the  opsonic  index  was  o j infectious  diseases, 

in  the  diagnosis  prognosis  "f  e opsonic  index 

sifr..: s,  i..t  ii  i;.--"*  
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j^)y  ^l^jg  nnci*0“Or^tXHisni  is  incliCcLt0(lj  if  it  fliictudtcSj  tlicn  tliciG 
is  the  likelihood  of  an  infection  in  which  the  whole  bodily  organism  is 
involved;  if  it  continues  high,  then  the  infection  is  being  successfully 
resisted,  or  an  active  immunization  is  being  accomplished;  if  throughout 
the  process  of  artificial  immunization  an  enduring  low  index  is  exhibited 
an  unfavorable  prognosis  is  manifest. 

Thus  it  will  be  seen  that  this  method,  if  wholly  reliable,  would  afford 
invaluable  aid  in  combating  bacterial  infections.  There  are  several 
factors,  however,  which  would  seem  to  militate  against  its  value,  and, 
therefore,  against  its  unqualified  acceptance  at  the  worth  ascribed  to  it 
by  Wright.  The  limit  of  error  involved  in  the  technical  execution  of 
index  estimations  now  appears  to  be  sufficiently  great  to  make  specific 
fluctuations  due  to  the  progress  of  the  infective  processes,  and  to  cause 
confusion  in  the  interpretation  of  results.  A second  factor  consists  in 
causes  which  may  markedly  affect  the  index,  and  which  are  attributable 
to  conditions  other  than  those  associated  with  the  infection.  It  may  be 
further  argued,  that  the  phagocytic  phenomena  displayed  in  test-tube 
experiments  are  by  no  means  to  be  taken  as  indicating  the  possible  phe- 
nomena occurring  in  the  human  body.  In  addition  to  the  above  factors, 
the  observation  that  virulence  in  any  given  bacterial  species,  while  being 
an  essential  to  infection  and  resulting  disease,  at  the  same  time  inhibits 
phagocytosis — at  least  in  in  vitro  experiments — offers  another  stumbling- 
block  to  the  ready  subscription  to  the  claims  of  the  Wright  school. 

The  carrying  out  of  opsonin  estimations,  according  to  the  Wright 
method,  requires  long  and  constant  practice,  and  demands  a high  degree 
of  technical  skill.  This  at  once  limits  the  scope  of  its  availability,  since 
the  services  of  men  trained  in  its  proper  execution  are  not  always  at  hand. 
Under  optimum  conditions,  and  in  the  hands  of  those  skilled  in  its  tech- 
nique, the  method  yields  results  which  are  not  always  to  be  considered  as 
entirely  trustworthy.  Simon,  Potter,  Park  and  Biggs,  Bolduan,  Thomas, 
Saathoff,  Weinstein,  Ai'mit,  Ball,  and  Browne,  Reyn  and  Kjer-Peter- 
sen,  Kinghorn,  Twitchell  and  Carter,  and  Glynn- — and  these  names  in- 
clude those  who  learned  the  technique  at  first  hand  in  Wright’s  labora- 
tory— either  failed  to  attain  the  accuracy  alleged  by  Wright,  or  were  un- 
able to  corroborate  the  claimed  parallelism  between  index  variations  and 
clinical  manifestations.  A more  or  less  general  abandonment  has  thus 
come  about. 

It  is  not  to  be  imagined,  however,  that  the  last  word  has  been  said  on 
the  subject  of  the  true  value  of  the  opsonic  index  as  a measure  of  bodily 
resistance  to  pathogenic  bacteria  or  of  bodily  response  to  artificial  im- 
munization. \Vhat  has  gone  before  suggests  rather  than  details  the  ar- 
guments for  and  against  the  utility  of  this  method,  without  any  implica- 
tion or  inference  as  to  finality.  \^atever  may  be  the  views  held  to-day 
concerning  the  nature  or  identity  of  opsonins  or  their  role  in  immunologi- 
cal processes,  or  whatever  may  be  the  future  application  or  development 
of  the  present  method  for  measuring  opsonic  indices,  to  Wright,  as  the 
discoverer  of  opsonins  and  inventor  of  this  unique  method,  must  be 
granted  a full  meed  of  credit  and  distinction  for  the  service  rendered 
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humanity  in  establishing  the  use  of  baeterial  vaccines  in  the  treatment  of 
bacterial  infections. 

VACCINES  AND  VACCINE  THERAPY 

Tminnnity  against  bacterial  disease  may  be  naturally  accimred  or 
artificially  induced.  Recovery  from  certain  infectious  diseases  insures  a 
more  or  less  effective  protection  against  reinfection  as  f ^ 

immunity  naturally  conferred  by  an  original  attack,  ihe  mtcctmg 
acrent  in  disease,  by  virtue  of  the  very  properties  wlnc;li  cause  it  to  be  in- 
fectim  s f e by  the  poison  it  secretes,  or  through  its  other  metabolic 
piXcte  stimulates  the  tissues  of  the  infeeted  host  to  a ueutralis.ug  or 
nrotectincr  reaction.  In  this  reaction  not  only  are  the  bacterial  cells  and 
Smirtoxins  rendered  innocuous,  but  at  the  same  *ere  ^ 

forth  an  excessive  production  of  neutralizing  substances, 
stlncrthe  somalled  immune  bodies  or  antibodies,  by  combining  tvith 
the  toxin,  by  dissolving  or  killing  the  invading  f 

them  more  susceptible  to  phagocytosis,  are  «=P“t.vety 
toxins  bacteriolysins,  bacteriocidins,  opsonms,  etc.  It  is  die  persistence 
If  ihie  distances  in  the  blood-serum  or  other  tissue  fluids  long  after 
IteiT  that  renders  the  animal  body  resis  am 

t^rtamre  from  recurring  infection.  This  principle  is  exemplihed 
in  the  well-known  immunity  resulting  from  an  attack  oj  typhoid  or  scark 
fever,  small-pox,  and  certain  other  infections.  Such  a oU^a 

limiting  their  comse  or  preventing  exacerbations,  the  attemp  ^ 

cow-pox,  the  word  vaccine  ^ ^ f>+xrTnnln0icallv  incorrect  when 

would,  therefore,  strictly  speabng,  be  account  of  the 

applied  to  a suspension  of  dead  ^ ’^^e  the  inoculation 

uS  of  the  French  verb  vaccine  the  derived 

elty  or  trade  value  brought  about  by  the 

Acquired  immunity  of  the  actne  t}^e  } p^cterial  cultures  of 
use  of  various  agents.  Living  '^accin  , ^ ^ bacteria,  or  bouillon 
altered  virulence,  or 

filtrates  of  cultures,  m which  the  toxins  lia\e  ocu 
bodies,  may  be  used. 
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The  virulence  of  living  cultures  employed  as  vaccines  may  be  attenu- 
ated or  altered  in  various  ways.  Jenner,  by  passing  the  virus  of  small- 
pox throuo'h  a less  susceptible  animal  the  calf  successfully  induced 
active  iminunitv  against  that  disease  in  the  human  subject,  by  inoculating 
the  latter  with  lymph  from  the  infected  animal.  Pasteur,  by  desiccation 
of  the  specific  virus,  established  protection  against  rabies  by  injecting 
the  virus  thus  diminished  in  virulence.^  By  growing  the  orgamsm_  of 
anthrax  at  a temperature  above  the  optimum,  and  thus  greatly  modify- 
ino-  its  pathogenicity,  Pasteur  produced  his  anthrax  vaccines.  Castellani, 
in%reparing  an  antityphoid  vaccine,  uses  attenuated  living  bacilli,  the 
virulence  of  which  is  still  further  artificially  depressed  by  heat.  Attempts 
have  also  been  made  to  induce  active  immunity  by  the  use  of  minute 
doses  of  living  bacteria  of  normal  virulence.  Such  a method  has  been 
employed  successfully  in  anthrax  and  symptomatic  anthrax.  _ Recently 
Webb,  Williams,  and  Barber  have  used  this  principle  clinically,  and 
report  favorably  on  the  production  of  a certain  degree  of  immunity  m 
tuberculosis  by  the  inoculation  of  increasing  numbers  of  bacteria,  be- 
ginning with  one  living  tubercle  bacillus.  Although  interesting,  this 

method  is  obviously  not  without  danger.  _ • . 

The  vaccines  of  so-called  opsonic  therapy  consist  of  suspensions  oi 
dead  bacteria  in  known  dilutions.  This  method  of  immunity  production, 
elaborated  by  Wright  and  his  pupils,  renders  available  certain  prophy- 
lactic and  curative  agents  in  the  treatment  of  many  diseases  not  amenable 
to  other  forms  of  immune  therapy.  This  use  of  dead  cultures  of  bacteria 
permits  of  greater  accuracy  in  the  standardization  and  administration  of 
dosage  than  is  possible  in  the  case  of  a living  virus,  and  by  its  very 
nature  precludes  the  possibility  of  inciting,  fer  se,  a severe  general 
infection  as  the  result  of  inoculation.  The  mode  of  action,  methods  of 
preparations,  and  principles  of  administration  of  these  vaccines  will  be 
discussed  later. 

It  is  evident,  therefore,  that  the  elaboration  of  immunes  oi  anti- 
bodies may  be  stimulated  in  response  to  an  attack  of  disease  by  the  inocu- 
lation of  an  attenuated  or  otherwise  modified  living  virus,  or  by  the  in- 
jection of  dead  bacteria,  their  toxins,  or  other  soluble  products.  Any 
of  these  methods  may  produce  an  active  immunity,  which  implies  that 
the  individual’s  owii  mechanism  of  immunization  has  been  actively 
engaged  in  establishing  this  state  of  more  or  less  complete  protection. 
In  certain  diseases  it  is  also  possible  to  create  a passive  immunity  in  an 
individual  by  the  injection  of  the  serum  of  an  actively  immunized  animal. 
This  type  of  transferred  immunity  is  familiar  in  the  use  of  antitoxin 
and  other  specific  sera.  The  distinction  between  vaccine  therapy,  on  the 
one  hand,  and  the  treatment  of  disease  by  immune  sera  on  the  other,  is 
based  upon  the  difference,  not  only  in  the  chemical  nature  of  the  substance 
used,  but  also  in  the  kind  and  nature  of  the  immunity  produced.^  Vac- 
cines represent  antigenic  substances  in  which  the  organisms,  devitalized 
by  heat,  have  suffered  changes  in  their  toxic  and  infective  properties, 
without  impairing  their  power  to  stimulate  the  production  of  protective 
or  immune  bodies.  They  evoke  active  immunity,  hence  their  success 
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presupposes  that  the  ])atient  is  not  already  overwhelmed  with  the  poison 
of  his  own  infection,  but  jinssesses  the  ability  to  respond  to  the  added 
stinuilns  On  the  other  hand,  immniie  sera,  of  which  diiihtheria  and 
tetanus  antitoxin  are  two  well-known  examples,  represent  pnitectiye 
substances  already  available  in  the  serum  of  an  ammal  jireviously  sub- 
iected  to  active  immnni/ation.  They  confer  passive  immniuty  which, 
althoiiffh  immediate,  is  brief  in  duration,  never  so  potent  as  active  iin- 
mnnity  and  in  many  diseases  still  impossible.  Achve  immunity  is 
slower ’in  production  but  more  permanent.  Ihe  former  occurs  as 
the  immediate  result  of  the  injection  of  a curative  serum  elaborated  m the 
body  of  another  animal,  the  latter  as  the  mediate,  accumulating  result 
of  the  patient’s  own  bodily  response  to  graduated  doses  of  a vdccinc  or 
other  antigenic  substance,  given  at  definitely  spaced  intervals. 

In  ordCT  to  intelligently  interpret  the  phenomena  of  immunity  and 
to  define  their  relation  to  vaccine  therapy,  it  is  necessary  not  only  to 
understand  the  physiology  of  the  immunizing  mechanism,  but  also  to 
appreciate  the  conditions  under  which  bacteria  invade,  multiply,  and 
Slice  disease  in  the  human  body.  The  physiological  response  of  the 
Ldy’s  protective  power  receives  its  initial  stimulus  from  the  very  bactena 
agaLt^which  it  is  directed.  Upon  the  nature  and  extent  of  this  bacterial 
invasion,  as  well  as  upon  the  degree  of  bodily 

success  or  failure  of  nature’s  attempt  to  cope  with  infection,  ine 
interrelation  of  these  two  factors  also  determines  _ the  advisabi  i y 
artificially  supplementing  or  stimulating  this  defensive  endeavor  by 

“"a  b'SfpW  i“*e  economy  of  natural  defense  - ‘he  prima^ 
attempt  on  the  part  of  the  organism,  to  localise  bacterial  infect  om  Jto 
anZri  ’of  the  bMogical  forces  involved  in  the  meehamsm  of  vital  resist- 
“Sd  dSense  m'ay.  perhaps,  be 

Icm  in  the  form  of  the  following  questions:  mat  is  the  significance  o 

tPpsp  nuestiofis  lies  the  rationale  of  vaccine  therapy  . 

m mat  is  the  significance  of  the  localization  of  bacterial  infection 
Adimi  mphrsi"^  importanee  of  tissue  immunity  as  a fundament^ 
princip’le  in  vaccine  therapy,  says,  “when  gam  entr»^^^^^ 

Ltein  they  find  but  a limited  opportunity  for  growth  nay,  i “ ' J 

pec  fic  immunity  toward  most  bacteria  exhibited  in  most  of  tl  e to«s 

rrz^nrhZ  >^ac.Liotropic 
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pressure  ” T.^iis  locul  diminution,  or  even  absence,  of  antibacterial  sub- 
stances lias  been  repeatedly  demonstrated  in  inflammatory  exudates  and 
serous  effusions.  The  deficiency  of  defense  against  microbic  acbyity 
in  any  localized  area  of  infection  is,  in  general,  dependent  upon  conditions 
which  hinder  the  free  access  of  fresh  lymph  and  serum  into  the  focus  of 
disease  or  else  render  inert  such  bacteriotropic  substances  as  may  already 
be  present.  The  walling  off  of  an  infected  focus  by  a zone  of  inflammatory 
infiltration,  or  by  the  process  of  encapsulation,  as  in  abscess  formation; 
the  dense  growth  of  exuberant  granulations,  clotted  lymph,  and  fibrin 
which  ensheath  the  chronic  sinus,  these  arc  conditions  which  offer  a more 
or  less  effectual  barrier  to  the  free  coursing  of  lymph  and  serum  through 
the  infected  focus.  Such  antibacterial  elements  as  may  reach  the  seat  of 
infection  are  either  inadequate  in  amount  or  are  absorbed  by  contact  with 
the  bacteria.  In  suppurative  foci,  with  accumulation  of  pus,  the  disin- 
tegration of  the  leucocytes  liberates  a tryptic  fermerit,  which  inhibits 
the  phagocytic  power  of  white  blood-corpuscles,  chemically  antagonizes 
the  protective  substances,  and  exerts  a digestive  action  upon  adjacent 

tlSSl-lCS. 

It  is  evident,  therefore,  that  the  processes  of  natural  defense,  which 
seek  to  limit  the  spread  of  infecting  bacteria,  by  their  very  nature  create 
conditions  which  favor  the  chronicity  of  the  lesion.  The  graver  dangers 
of  a generalized  septicemia  are  averted  at  the  expense  of  the  initial  focus. 
If  is  obvious  that  the  mere  inoculation  of  bacterial  vaccines  in  such  cases, 
without  regard  to  local  conditions,  must  be  futile.  The  processes  of 
immunization  must  be  supplemented  by  measures  which  will  activate 
the  local  lesion  with  the  full  bacteriotropic  power  of  the  blood.^  The 
deficiency  of  local  tissue  immunity  must  be  supplied  by  aid  from  without. 
Effort  should  be  made  to  establish  free  circulation  of  blood^  and  lymph 
through  the  focus  of  infection,  in  order  that  these  fluids,  rich  in  the  newly 
formed  antibodies,  may  be  brought  into  direct  contact  with  the  infecting 
organisms.  Among  the  measures  which  may  be  utilized  to  accomplish 
this  end  are  active  hyperemia,  by  the  application  of  heat,  poultices, 
etc.,  passive  congestion,  by  the  use  of  Bier’s  method,  and  the  release 
of  tension  and  liberation  of  pus  from  the  focus.  These  measures 
serve  to  remove  a stagnant  inactivated  fluid,  rich  in  tryptic  ferment  and 
poor  in  protective  substances,  and,  at  the  same  time,  favor  the  free  in- 
gress of  fresh  lymph  of  higher  potency.  In  order  to  facilitate  the  tran- 
sudation of  lymph  through  the  fibrin-coated,  infiltrated  and  granulating 
walls  of  a sinus  or  abscess  cavity,  or  in  brawny  swelling  of  the  subcu- 
taneous tissues,  Wright  advocates  a dressing,  wet  with  a solution  of  0.5 
per  cent,  sodium  citrate  and  4 per  cent,  sodium  chloride.  The  citrate 
of  soda,  by  its  decalcifying  action,  prevents  the  coagulation  of  lymph 
and  subsequent  blocking  of  the  lymph-channels;  the  salt,  by  osmosis, 
promotes  the  transudation  of  serum  from  the  blood-vessels.  This  solu- 
tion insures  the  constant  and  copious  bathing  of  these  tissues  with  fluid 
fresh  from  the  hemolymph  system — the  carrier  of  the  body’s  immune 
forces. 

(2)  Under  what  circumstances  do  bacteria  or  their  toxins  escape  from 
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tliese  locali«-<l  fori  into  tl.e  general  < nvnl,Un,n,  ami  how  does  the  laxly 
vespond  to  the  lihenition  of  this  toxic  n.ateriiil  into  the  lilmid  anil  lviri])h 
sti-oam  V The  passing  of  haetei  ia  or  bacterial  products  trom  aiiy  loeal- 
iLd  area  of  infection  into  the  sysleniic  circnlation  eonst.lutes  auton,oe-u- 
irtion.  Such  diffusion  of  toxins  and  other  haetenal  products  may  ixicur 
as  the  result  of  natural  processes  or  may  be  artiheially  biought  about. 
Spoldaneous  autoinoeuhition  results  trom  the  direct  and  unobstrnc  ed 
eLape  of  these  bacterial  substances  from  a localized  area  oi 
into  the  adiacent  blood  and  lymph-vessels,  and  is  layered  by  conditions 
which  increase  the  permeability  of  the  encapsulating  membrane  and 
effect  chancres  in  the  vascularity  of  the  surrounding  tissue  Siymtaneous 
autoinoculation  is  the  natural  and  dominant  feature  ol  all  septicemic  dis- 
eases as  ulcerative  endocarditis,  typhoid  fever,  pneumonia,  and  some 
tvnes  of  pulmonary  tuberculosis.  Artificial  automoculation  may  be  m- 
d^uced  in  Lses  where  the  focus  of  infection  is  accessible  to  direct  or  indirect 
focal  massage,  exercise,  and  increased  hyperemia  of  die 
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inoculation  is  continuous,  on  the  one  hand,  and  absent,  on  the  other,  fhci’e 
is  an  intermediary  class,  in  which  this  phenomenon  occurs  intermittently. 
Here  an  occasional  irregular  temperature  reaction  serves  to  mark  the 
periodic  release  of  bacteria  or  their  products  from  the  local  focus. 

Autoinoculation  is  nature’s  method  of  bringing  about  spontaneous 
recovery  from  bacterial  disease.  This  intermittent  introduction  of  vary- 
ing amounts  of  bacterial  substance  (antigen)  into  the  hemolymph  system 
stimulates  the  physiological  mechanism  of  the  body  to  the  production 
of  immunizing  substances.  The  effects  produced  by  autoinoculation 
are  comparable  to  the  similar  phenomena  evoked  by  bacterial  vaccines. 
While  the  ultimate  results  achieved  by  either  method  are  analogous,  the 
vaccinating  substances  differ  in  each  case.  Autoinoculation  consists  in 
the  release  of  living  bacteria  or  their  products  in  unmeasured  dose,  directly 
into  the  blood-stream,  while  vaccination  consists  in  the  injection  of  dead 
bacteria,  in  measured  dose,  into  the  subcutaneous  tissues.  Autoinocu- 
lation is  uncontrollable,  and  is  not  void  of  the  danger  of  exciting  an  ac- 
tive and  disseminated  infection.  Vaccination,  on  the  other  hand,  by 
the  use  of  dead  bacteria  in  known  quantity,  provides  a controllable 
method  for  artificially  producing  those  conditions  which  nature  provides 
for  the  combating  of  microbic  disease. 

Preparation  of  Vaccines. — A necessary  preliminary  to  the  use  of 
bacterial  vaccines  is  the  establishment  of  an  accurate  and  complete  diag- 
nosis of  the  micro-organism,  or  micro-organisms,  inciting  the  infection. 
There  may  be  instances  where  the  urgency  of  the  case  requires  that  a 
hypothetical  diagnosis  be  ventured,  since  the  delay  incident  to  the  iso- 
lation and  identification  of  the  infecting  bacteria  may  be  detrimental  to 
the  welfare  of  the  patient.  Such  a procedure,  no  matter  if  it  yield  an 
apparently  true  diagnosis,  should  be  permitted  in  no  case  to  supplant 
the  actual  determination  of  the  exact  nature  of  the  infection.  When  the 
condition  is  such  that  a proper  bacteriological  diagnosis  by  isolation  is 
impossible,  it  is  obvious  that  the  sole  means  of  attaining  guidance  is  by 
inference.  It  is  only  in  such  instances,  however,  that  one  may  be  justi- 
fied in  substituting  a guess  in  place  of  bacteriological  methods.  The 
careless  practice  of  surmising  the  nature  of  the  infection  by  analogy  has 
no  justification,  and  cannot  be  too  heartily  condemned.  Given  the 
culture,  the  technique  devised  by  Wright  for  the  preparation  of  the  corre- 
sponding vaccine— with  the  exception  of  the  tubercle  bacillus— is  as 
follow^s : 

Bacterial  Emulsion.— Several  transplants  on  agar  slants,  or  similar 
media,  suitably  enriched  as  the  nature  of  the  organism  may  require,  are 
incubated  the  minimum  period  of  time  necessary  to  produce  sufficient 
growth.  • The  bacterial  mass  from  the  surface  of  three  or  four  of  these 
cultures,  depending  upon  the  luxuriance  of  growth,  is  carefully  washed 
o with  sterile  physiological  salt  solution  and  transferred  to  another  sterile 
test-tube.  This  tube,  containing  about  five  cubic  centimeters  of  the 
collected  emulsion,  is  sealed  off  in  the  blast-flame  to  form  a closed  cap- 
^ e,  t e fused  end  of  which  is  drawn  out  to  a much  narrower  calibre, 
ihis  operation  requres  care.  Heating  the  emulsion  should  be  avoided, 
VoL.  1—34 
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Sterilization. — After  standardization  the  emulsion  is  sterilized  by 
heat.  This  sequence  is  followed  in  order  to  avoid  any  inaccuracy  in 
the  count  that  might  result  from  autolysis  as  a result  of  heating.  The 
capsule  containing  the  emulsion  is  completely  immersed  in  a water-bath 
at  60°  C.  for  one  hour.  Where  large  volumes  of  vaccine  are  to  be  steril- 
ized, an  additional  fifteen  or  twenty  minutes  may  be  allowed  to  bring 
the  total  volume  of  emulsion  up  to  the  required  temperature.  This  tem- 
perature is  sufficient  to  kill  the  non-spore-bearing  pathogenic  bacteria,  and 
is  within  the  limit  of  heat  beyond  which  the  chemical  properties  of  the 
vaccines  are  altered  and  their  immunizing  power  impaired  or  destroyed. 
Therefore,  the  lower  the  effective  temperature  to  which  the  emulsion  may 
be  subjected  in  sterilization,  the  greater  the  potency  of  the  vaccine.  Ster- 
ilization may  also  be  accomplished  by  various  chemically  indifferent 
agents.  Weaver  and  Tunnicliff  found  that  in  rabbits  a streptococcus 
vaccine,  in  which  the  bacteria  were  killed  by  suspension  in  25  per  cent, 
galactose  solution,  produced  a certain  protection  against  subsequent 
injection  of  homologous,  living,  virulent  organisms,  while  a correspond- 
ing vaccine,  sterilized  by  heat,  afforded  no  such  immunity. 

Vaccine  Containers. — Vaccines  may  be  conveniently  dispensed  in 
small  bottles  of  suitable  capacity.  In  preliminary  preparation  these 
bottles  are  plugged  with  cotton  and  autoclaved.  The  requisite  amount 
of  sterilized  bacterial  emulsion  is  then  transferred  to  one  of  these  sterile 
containers,  and  the  required  dilution  obtained  by  adding  0.85  per  cent, 
solution  of  sodium  chloride.  The  addition  of  lysol  to  the  final  product 
in  concentration  of  0.25  per  cent,  acts  as  a preservative.  Phenol  or 
tricresol  may  be  used  for  this  purpose.  The  cotton  plug  is  replaced 
by  a strong  rubber  cap,  which  has  been  sterilized  by  boiling  in  0.5 
per  cent,  lysol.  These  rubber  caps,  especially  made*  to  fit  the  style 
of  bottle  used,  have  the  advantage  of  permitting  easy  access  to  the 
fluid  without  the  risk  of  contamination  possible  in  the  removal  of  an 
ordinary  cork  or  stopper.  Before  the  vaccine  is  used,  control  cultures 
must  be  made  from  the  bacterial  emulsion  immediately  after  sterilization, 
and  from  the  final  bottled  product  before  the  addition  of  an  antiseptic! 
These  cultures  are  grown  aerobically  and  anaerobically,  to  preclude  the 
possibility  of  incomplete  sterilization  or  the  chance  of*contamination  in 
technique.  When  large  quantities  of  vaccine  are  prepared,  animal  inocu- 
lation may  be  resorted  to  as  a further  safeguard.  Lamentable  accidents 
may  follow  neglect  of  sufficient  precaution.  After  disinfection  of  the 
exposed  surface  of^  the  rubber  cap  with  a drop  of  lysol  or  other  suitable 
^rmicide,  the  desired  dose  of  vaccine  may  be  readily  withdrawn  from 
the  bottle  by  plunging  the  sterile  hypodermic  needle  through  the  cap 
while  holding  the  bottle  in  an  inverted  position. 

Kinds  of  Vaccines.— Various  terms,  descriptive  of  the  source  and 
nature  of  their  bacterial  content,  have  been  applied  to  vaccines.  A 
vaceine  composed  of  a single  strain  of  an  organism  is  spoken  of  as 
univa  ent,  one  composed  of  two  or  more  strains  as  polyvalent.  A 
mixe  vaccine  is  one  containing  two  or  more  bacterial  species.  The 
term  autogenous  vaccine  denotes  a vaccine  made  from  the  specific  or- 
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action.  It  should  be  repeated  only  when  its  effeets  are  diminishing,  and 
increased  only  when  it  no  longer  suffiees  to  elicit  a satisfactory  response. 
It  is  desirable  to  employ  a small  initial  dose  and  gradually  to  increase 
the  amount  with  subsequent  inoculations,  as  the  nature  of  the  case  may 
warrant.  In  a mixed  vaccine,  where  more  than  one  organism  is  used,  the 
combined  doses  should  not  exceed  the  maximum  for  any  one  of  its  con- 
stituents, but  should  be  sufficiently  large  to  include  the  initial  dose  of 
each.  The  interval  between  inoculations  in  chronic  infections  is  generally 
from  five  to  ten  days.  This  period  corresponds  with  the  appearance  in 
the  blood  of  the  maximum  quantity  of  opsonins  and  other  demonstrable 
immune  bodies.  In  the  acute  general  infections  smaller  doses  of  vaccines 
at  more  frequent  intervals  have  been  found  more  satisfactory. 

In  systemic  infection  the  rule  of  smaller  doses  and  shorter  intervals 
finds  its  endorsement  in  certain  theoretical  considerations  which  justify 
the  use  of  bacterial  vaccines  in  septicemias  in  general.  It  may  be  argued 
that  in  such  conditions  the  blood-stream  is  already  surcharged  with  free 
circulating  toxins,  and  that  the  injection  of  an  additional  amount  of  similar 
substances  by  vaccination  can  serve  no  purpose,  and  may  even  result  in 
positive  harm.  It  may,  with  equal  reason,  be  asked  how  benefit  can 
accrue  from  the  local  injection  of  an  increment  of  bacterial  substance 
which  is  infinitesimal  in  comparison  to  the  total  amount  of  toxic  elements 
already  present  in  the  general  circulation.  It  is  now  generally  main- 
tained, and  there  is  considerable  experimental  evidence  to  corroborate 
the  view,  that  the  circulating  blood  serves  merely  as  a vehicle  for  the 
body’s  protecting  forces,  that  this  medium  is  not  directly  concerned  in  the 
elaboration  of  antibacterial  substances,  and  that  their  production  is  the 
unique  function  of  certain  highly  specialized  tissue  cells.  Wright  be- 
lieves that  these  immune  bodies  are  produced  locally  at  the  site  of  inocu- 
lation, and  that  the  subcutaneous  injection  of  vaccine,  therefore,  forms 
an  immediate  and  concentrated  stimulus  to  these  tissues.  A similar 
unit  of  vaccinating  substance,  inoculated  intravenously,  must  needs  be 
diluted  by  the  total  blood  volume  before  being  brought  into  direct  contact 
with  the  tissues,  and  hence  furnishes  a less  potent  stimulus  less  effectively 
applied.  He  further  reasons  that  the  whole  immunity  reaction  implies 
a holding  back  of  the  bacterial  substance  in  the  tissues,  and  that  this  local, 
temporary  retention  permits  of  a slow  absorption  of  toxins  into  the 
general  circulation,  and  hence  minimizes  the  danger  of  aggravating  the 
existing  toxemia.  Therefore,  the  smaller  the  dose  the  less  the  possible 
absorption,  and  the  period  of  lowered  resistance  is  correspondingly 
diminished.  Since  the  immunizing  response  to  a minimal  inoculation 
is  necessarily  transitory,  these  doses  must  be  more  frequently  repeated. 

This  tentative  theory  assigns  provisionally  a cause  for  the  recognized 
clinical  fact,  that  in  many  cases  marked  improvement  follows  the  use  of 
bacterial  vaccines  in  septicemic  diseases,  and  that  the  course  of  many 
of  the  more  acute  generalized  infections  are  favorably  modified  by  the 
judicious  administration  of  these  therapeutic  agents.  Summarizing 
the  clinical  indications  for  the  use  of  vaccines  in  such  cases,  Adami 
expresses  the  belief  “that,  on  the  one  hand,  a sinking  temperature. 
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accompanied  by  an  increased  weakne^  of 

advancing  ‘toxic’  state  ,s  a clear  X^d  so  LI  vtS^cination  can 
patient  are  being  if  the  fever  be  somewhat  high, 

laccination  may  be  safely  undertaken.  Hyperpyrexia  con 

“’^Cfollowing  table  gives  the  doses  of  vaccine  recommended  by 

W right ; 

. Avpr-iire  Maximum. 

“ r 250  ' 1,000,000,000 

Staphylococcus ^ 25  ^?nSooo 

Streptococcus i 1 

Gonococcus ‘ ‘ 1 25  So  000  000 

Micrococcus  catarrhalis . 25  100,000,000 

Micrococcus  neoformans | 30 

Bacillus  coli 5 30  i’Sn  noo  000 

IMSSr:::::::::::::::: 5 30 

SS:  prophylactic  600,000,000  foUovred  by  1,000,000.000  ten  days 

later. 

Tileston  has  recently  compiled  from  the  writings  of  various  authors 

the  following  table  of  dosage. 

In  general  infections. 

lu  local  infections. 

Staphylococcus oo’Xt  fo’mm 

1="::;:;:;;  life  i»k&oo 

A cursory  examination  ^Smitf  empha^^^^^^^  furtlier 

7hf  fut"^  to  reduce  the  quantitative  administration  of 

bacterial  vaccines  to  exact jOTmulffi.^  of  any  given 

General  Considerations.  Th  q is  of  no  little  import- 

micro-organism  to  be  used  m re  ^ ^ „ answer  must  be  con- 

ance.  At  the  present  stage  possible  the  auto- 

sidered  as  tentative.  enera  ^ P ^ J preparation  of  such  a vaccine 

genous  vaccine  is  to  be  used.  Fendi  g p laboratory 

from  the  patient’s  infecting  bacter  , vaccines  as  may  be  at 

facilities  are  lacking  recourse  eonditions  involved 

hand.  A purely  "e" 

gives  the  preference  to  a vaccine  pr  p • j attempts  are  directed, 

infecting  organism  agamst  by  Adami:  “Such  vaccines 

Such  a view  has  recen  y ^ and  other  bacterial  products,  will 

liberating  a particular  ^ ^jon  of  iust  the  particular  order  o 

organisms.” 
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The  opsonic  index,  as  a criterion  of  dosage,  has  been  largely  dis- 
carded in  this  country.  Opsonins  constitute  but  one  of  the  immune 
bodies  evoked  by  vaccination,  hence  the  opsonic  index  does  not  represent 
an  accurate  measure  of  the  total  immunity  produced,  while  the  tedious 
technique,  and  the  possible  sources  of  error  inherent  in  the  method, 
render  it  impracticable  in  most  cases.  T.here  is  a general  parallelism, 
however,  between  the  opsonic  indices  and  the  clinical  course  of  most  cases, 
so  that  these  determinations  should  be  made  when  the  results  of  inocula- 
tion cannot  be  controlled  by  the  ordinary  clinical  methods  of  observation, 
when  there  are  several  organisms  present,  or  when  the  patient  does  not 
improve  under  the  usual  methods  of  inoculation. 

Following  the  inoculation  of  an  appropriate  dose  of  bacterial  vaccine 
certain  vital  phenomena  occur  which  influence  quantitatively  the  amount 
of  protective  substances  in  the  blood.  Subsequent  to  the  injection  of 
any  vaccine  there  occurs  a diminution  in  these  antibacterial  elements. 
This  period,  lasting  one  to  three  days,  is  called  the  “negative  phase.” 
The  degree  and  duration  of  this  period  are  proportionate  to  the  dose  and 
potency  of  the  vaccine  administered.  An  accentuated  negative  phase, 
as  the  result  of  a large  dose,  may  manifest  itself  clinically  by  symptoms 
of  intoxication,  fever,  and  general  constitutional  disturbance.  Theo- 
retically, the  negative  phase  is  associated  with  a lessened  resistance  to 
infection,  although  experimental  evidence  and  clinical  experience  tend 
to  show  that  the  importance  of  this  danger  has  been  exaggerated.  The 
exact  nature  of  the  negative  phase  is  not  well  defined.  It  may  be  at- 
tributed to  the  neutralization  by  the  vaccine  of  antibodies  already 
present,  or  to  some  obscure  action  upon  the  cells  concerned  in  the  pro- 
duction of  immune  bodies.  The  negative  phase  is  followed  by  an  in- 
crease in  the  antibacterial  power  of  the  blood,  associated  with  heightened 
resistance  to  infection.  This  period  of  reinforcement  Wright  calls  the 
“positive  phase.”  The  curve  of  increased  immunity  representing  the 
positive  phase  usually  ascends  during  a period  of  eight  to  twelve  days, 
when  the  maximum  is  reached,  and  then  gradually  descends.  If  the 
process  of  immunization  has  been  successful,  and  if  no  untoward  con- 
ditions arise,  the  descent  terminates  at  a point  higher  than  the  initial 
immunity  index.  The  curve  then  becomes  a horizontal  constant,  indi- 
cating that  the  body  resistance  to  infection  has  been  effectively  raised 
and  the  increase  maintained.  This  curve  of  immunization,  with  its 
sequence  of  negative  and  positive  phases,  constitutes  what  Wright  has 
called  “the  law  of  the  ebb,  flow  and  reflow,  and  subsequent  maintained 
high  tide  of  immunity.”  Fig.  85,  selected  from  an  article  by  Wright, 
illustrates  this  law. 

This  train  of  events  succeeds  the  inoculation  of  sufficient  vaccine 
to  cause  a constitutional  disturbance.  When  only  a small  dose  of 
vaccine  is  given,  the  negative  phase  may  be  so  insignificant  and  of  such 
short  duration  as  to  be  incapable  of  measurement,  and  the  positive  phase 
will  be  correspondingly  diminished.  On  the  other  hand,  if  the  dose  of 
vaccine  is  too  large,  the  negative  phase  will  be  unduly  prolonged  and  the 
positive  phase  may  not  appear.  The  question  of  dose,  then,  is  of  the 
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greatest  importance,  for,  if  too  little  is  employed,  no  appreciable  thera- 
Icmtie  elfeet  will  result.  On  the  other  hand,  too  large  a dose  is  dangerous 
and  so  lowers  the  resistance  of  the  host  as  to  favor  the  multiplication  of 
the  bacteria.  Such  dangers  in  a single  inoculation  are,  oi  course,  gn  eatly 
mamiilied  by  repeated  inoculations.  If  a series  of  such  inoculations  is 
attmnpted  during  the  negative  phase,  there  will  re.sult  a further  dimmu- 
hfdie  prote?ti^  substances  or  a “cumulation  m the  direction  of  the 
neuative  phase  ” Sooner  or  later,  a point  will  be  reached  where  the  or- 
cease  to  respond  to  inoculation,  and  further  doses  of  vaccine 
^^11  f 1 r Pc  nf  no  avail  but  may  bring  the  amount  of  the  protective 
:;:L“  lowe..  l?vel  tha^  that  fro:,  which  it  originally 

staiir  W considers  that  the  result  of  the  vaccination  cannot  be 

Fig.  85. 


coccrdeJved  from  patient.  B,  The  same  repeated, 
estimated  from  the  character  of  the 

;Erra“£e,‘Xi'“”^ 

in  a course  of  activ^immumzation 

The  existence  of  an  to  be  attained  is  tlie  exalta- 

the  part  of  the  Infected  individual.  T § the  multi- 

tion  of  this  resistance  to  a degre  mgrefore  annihilates  the  infec- 

plication  of  the  invading  bacteria,  to  eliciting  the 

Son.  The  initial  dose  should  disturbance. 
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endeavor  is  now  directed  to  the  j>rogressive  elevation  and  maintenance 
of  the  antibacterial  resistance,  care  being  taken  to  avoid  any  tein])07‘ary 
depression  of  the  body’s  defenses.  The  measure  of  the  subseciuent  doses 
will  depend  upon  the  degree  of  the  reaction  called  foi-th  by  the  initial 
quantity.  The  progression  should  be  of  such  a nature  that  the  immuniz- 
ing mechanism  is  never  overwhelmed  or  even  stimulated  to  the  point 
of  strain,  as  evinced  by  severe  local  or  constitutional  reaction.  The 
interval  between  injections  is  to  be  determined  by  the  nature  of  the 
infection,  and  by  the  readiness  with  which  the  body  responds  to  previous 
doses.  Acute  infections  demand  haste.  It  is  of  the  greatest  moment  to 
effect  an  increase  in  resistance  before  the  patient  reaches  the  fastigium 
of  the  disease.  Since  an  ordinary  dose,  under  these  circumstances,  be- 
comes potent  to  depress  the  already  ozertaxed  defenses,  the  quantity 
infected  must  be  diminished,  and  small  doses,  to  become  effective,  must 
be  repeated  at  frequent  intervals.  The  greater  the  chronicity  of  the 
infection,  the  less  the  importance,  within  certain  limits,  of  the  time  factor. 
Injections  should  be  so  spaced  as  to  occur  during  the  ebb  of  the  im- 
munity flood  toward  normal.  The  quiescence  and  disappearance  of  the 
infective  process  are  not  to  be  considered  as  positive  indication  for  the 
cessation  of  treatment,  as  it  is  highly  advisable  to  continue  inoculations 
during  a space  of  time  sufficient  to  insure  against  exacerbation. 

The  amount  of  vaccine  to  be  administered  in  any  particular  case  is 
a problem  requiring  careful  discrimination.  What  constitutes  a mod- 
erate immunizing  dose  in  one  individual  becomes  an  intoxicating  dose 
in  another.  The  introduction  of  comparatively  large  amounts  of  bac- 
terial substance  into  an  uninfected  or  normal  body  may  be  tolerated  with- 
out the  manifestation  of  toxic  symptoms.  Nor  does  such  an  injection 
elicit  a toxic  response  if  administered  to  an  individual  infected  with  a 
bacterial  species  different  from  that  vaccinated.  In  an  infected  individ- 
ual, on  the  other  hand,  the  exhibition  of  what  might  be  considered  a 
moderate  dose  of  an  homologous  vaccine  may  produce  a more  or  less 
severe  degree  of  intoxication.  In  such  a case  the  response  elicited  will 
depend  upon  the  nature  and  character  of  the  infection,  the  amount  of 
toxin  already  circulating  in  the  blood-stream,  and  the  degree  and  fre- 
quency of  autoinoculation.  In  other  words,  a cardinal  rule  in  dosage 
should  be — the  more  acute  the  symptoms,  the  smaller  the  dose.  When- 
ever doubt  arises  in  the  treatment  of  any  particular  case,  the  tendency 
should  be  to  diminution  rather  than  increase  of  dosage. 

In  every  case  the  determination  of  the  quantity  and  frequency  of 
vaccine  dosage  demands  a full  realization  of  the  true  nature  of  the 
vaccinating  substances  employed.  Chemically,  these  bacterial  sub- 
stances are  essentially  toxins;  physiologically,  they  are  more  than  poisons. 
From  a 'priori  considerations  one  might  suppose  that  in  an  infected 
person  the  injection  of  a given  amount  of  toxic  substance — in  the  form 
of  a bacterial  vaccine — would  produce  an  additional  intoxication  pro- 
portionate merely  to  the  amount  of  toxic  material  vaccinated.  In  a 
normal  individual  the  total  intoxication  produced  would  correspond  to 
the  sum  of  the  effects  of  the  separate  toxin  units  injected.  In  the  in- 
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fectcd  individual,  however,  a totally  difl'erent  situation  prevails.  Here 
the  body  is  not  only  already  intoxieated,  but  the  physiological  mechan- 
ism by  which  the  body  neutralizes  the  intoxicant  is  ea])able  only  ol  a more 
or  less  limited  response.  If  the  amount  of  ah-eady  eirculaUng  toxin  is 


defenses  out  ot  all  proportion  to  its  mere  loxin  comem.  . n.-  responsive 
mechanism  is  overwhelmed  and  the  body  cells  stand_  exposed,  with  no 
intervening  protection,  to  the  full  action  of  the  combined  toxins.  And 
this  is  not  all.  In  addition  to  the  toxemia  thus  established,  the  body  so 
attacked  by  the  giving  way  of  its  defenses,  pfiers^  ideal  conditions  for 
the  multiplication  and  dissemination  of  the  invading  bacteria  and  the 
infection  Ltends.  Hence,  an  inordinate  dose  of  bacterial  vaccine  by  the 
e^^  contains  do;s  not  act  as  it  would  if  injected  into  a normal 
body.  Its  action  is  in  no  way  comparable  to  the  action  of  any  class 
of  noisons.  The  danger  attendant  upon  the  use  of  an  excess  of  bacteiial 
su£tance  is,  therefore,  not  so  much  attributable  to  the  primary  intoMca- 
ting  effect  as  to  its  irresistible  and  overwhelming  stimulus  to  the  protect- 
ing mechanism.  The  dosage,  therefore,^  is  not  to  be 
iudaed  What  has  been  said  concerning  the  amount  of  vaccine  to  be 
emSoyed  applies  in  a measure  to  the  frequency  of  administration. 

The  success  of  the  immunization  will  depend  upon  the  ability  of  t e 
immunizator  to  read  and  correctly  interpret  physical  signs,  upon  the 
quality  of  his  judgment  in  determining  the  quantity  and  interval  of  dos  , 
2nd  upon  the  ipplication  of  such  subsidiary  measures  as  may  increase  the 
bodily  welfare  of  the  host,  as  well  as  militate  agamst  the  actm  y o 

“frit  and  General  Heactions.-The  injection  of  bacterial  vac^ 
cines  into  infected  individuals  may  be  followed  by  a more  or  less  marked 
rSn  at  the  point  of  inoculation.  The  appearance  and  seventy  of 
such  a local  reaction  is  dependent  upon  the  bacterial  species  m t 
valne  m^gmLently  by  the  size  of  the  dose,  and  upon  the  condition  of 

XTvaSinaled  with  suspensions  of  - “gous 
Exceptions  may  be  noticed  in  the  case  of  f 

bv  a local  inflammatory  reaction  of  more  or  less  pronounced  sever  }. 
I„^  such?nsunce?the  rejponse  is  probably  due  to  the  presence  of  a healed 

” 'CaVriySs"  of  the  local  reaction  provoW  by 

tion  or  autointoxication  emanating  _ bacterial  vaccination 

to  the  possible  effect  at  the  point  of  '"“ootahon  b»ctei  la  t 
may  produce  reactionary  changes  at  theseatof  infection,  ihis  toca 
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tion  is  evidenced  by  the  pain  and  increased  inflammation  of  the  affected 
-joints  in  gonorrhoeal  arthritis  evoked  by  the  administration  of  gonococcus 
vaccine,  and  by  he  temporary  increased  infective  activity  in  the  case  of 
staphylococcus,  streptococcus,  tuberculous,  and  othei  infections.  .Lhe 
focal  reaction  may  be  of  far  greater  moment  to  the  economy.  By  means 
of  the  hypei’cmia  and  increased  permeability  of  the  encapsulating  wall 
brouo'ht  about  by  such  injection,  an  autoinoculation  may  be  induced,  with 
possible  consec]uent  dissemination  and  extension  of  the  infection.  Such 
a possibility  constitutes  the  chief  hazard  in  tuberculin  administiation, 
and  is  a factor  to  be  duly  considered  in  all  injections  of  bacteria  or 
bacterial  products.  It  is  to  be  remembered,  however,  that  both_  local 
and  focal  reactions  may  be  wanting  when  the  dose  given  is  sufficiently 
small.  When  the  quantity  given  is  excessive,  the  effect  produced  may 
be  so  great  as  to  constitute  a general  reaction.  This  may  vary  from  a 
mere  temporary  rise  in  temperature  and  general  malaise  to  a more  severe 
intoxication. 

The  specificity  of  these  local,  focal,  and  general  reactions  would 
seem  to  point  to  the  possibility  of  the  use  of  bacterial  vaccines  in  diag- 
nosis of  obscure  bacterial  infections.  In  equine  glanders  the^  injection 
of  mallein,  and  in  human  glanders  the  inoculation  of  mallei  vaccine, 
produces  local  swelling  and  tenderness  which  have  become  of  valued  diag- 
nostic aid.  Since,  as  a rule,— antityphoid  vaccination  being  the  most 
conspicuous  exception, — reaction  follows  only  when  the  bacterial  vaccine 
injected  corresponds  with  the  bacterial  species  infecting,  it  may  be  pos- 
sible, by  selective  vaccination  with  proper  doses,  to  determine  the  nature 
of  any  given  infection.  The  physiological  mechanism  underlying  this 
manifestation  offers  an  interesting  field  for  the  prosecution  of  anaphylactic 
studies. 

Prophylaxis. — ^The  prophylactic  use  of  bacterial  vaccines  in  in- 
fectious diseases  occupies  an  important  place  in  preventive  medicine. 
The  earliest  attempts  to  establish  protection  against  disease  by  prevent- 
ive inoculation  were  made  by  Pasteur  in  1880.  By  the  use  of  vaccines 
of  attenuated  living  micro-organisms  he  successfully  protected  animals 
against  chicken  cholera  and  anthrax.  Some  years  later  Haffldne,  using 
living  cultures,  extensively  employed  - anticholera  vaccination  in  an 
epidemic  in  India.  In  over  100,000  persons  inoculated,  the  incidence 
was  reduced  one-tenth,  although  among  the  inoculated,  who  subse- 
quently contracted  cholera,  the  course  of  the  disease  was  apparently 
uninfluenced  by  inoculation.  This  same  investigator,  using  an  anti- 
plague vaccine  composed  of  bouillon  cultures  sterilized  by  heating, 
achieved  marked  success  in  prophylactic  inoculation  against  bubonic 
plague.  The  incidence  of  disease  among  those  inoculated  was  1.8  per 
cent;  among  the  inoculated,  7.7  per  cent.  The  mortality  was  ten  times 
greater  among  those  uninoculated. 

Antityphoid  Inoculation. — Prophylactic  inoculation  against  typhoid 
fever  by  the  injection  of  dead  typhoid  bacilli  has  been  extensively  em- 
ployed among  the  British  and  German  Colonial  troops,  and  more  recently 
has  been  recommended  in  the  United  States  army.  Both  the  morbidity 
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and  the  mortality  ol  this  disease  have  been  cleeidedly  decreased  by  this 
preventive  measure,  and  an  immnnity  established  which  is  active  ior 
lihout  two  years.  Wriglit,  following  tlie  sugge.slion  ol  1 ie.Her,  demon- 
strated the  practical  etlieacy  of  antityidioid  vaccination  by  actual  test  m 
India  and  South  Africa.  Although  statistical  records  are  unlortunatc  y 
incomiilete  Wright  concludes  that  the  incidence  of  typhoid  lever  was  di- 
minished one-half  and  the  mortality  from  tim  disea^ 

I eishman  succeeding  Wright  as  head  of  the  Royal  Army  Medical 
Corps,  lias  further  conHrmed  the  value  of  vaccine  prophylaxis  by  convinc- 
ing'stitistical  evidence.  British  statistics,  in  g™™VIl7fevt  VZng 

as  many  cases  of  typhoid,  and  only  one-quarter  as 

amone  the  troops  subjected  to  preventive  inoculation.  Under  Major 
RusseU  antityphoid  vaccination  is  now  being  carried  out  among  the 
mdisted  C oTthe  United  States  army.  This  work  was  begun  m Fel> 
ruarv  1909  and  recent  reports  show  that  1400  persons  have  been 
mSed  With  one  exception,  no  case  of  typhoid  has  occurred  ainong 
Zse  vaccinated.  On  the  other  hand,  135  cases  of  this  disease  have  been 
reported  among  the  75,000  enlisted  men  since  the  introduction  of  v 

Antityphoid  Vaccines.— Antityphoid  vaccine,  as  prepared  by  the 
Roval  Aj-mv  Medical  Corps,  consists  of  a broth  culture  grown  for  forty- 
dXlmu^at  37=  C.,  and^illed  by  exposure  to  63=  C.  for  one  hour  and 
ten  minutes  The  original  method  subjected  the  vaccine  to  6-  • 

. one  horn  but  this  temperature  was  found  to  impair  Its  immunising  prop- 
The  increased  potency  of  this  “new  vaccine,  prepared  at  the 

SSilHSESSp  I" 

TriTS?  rs'r 

of  416  cases,  concludes  (Wright),  followed  in 

lation.  Locally,  redness  and  tenderness  may  appear  at 
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lation  in  from  six  to  ten  hours  following  injection.  In  the  more  severe 
forms  this  area  of  redness  may  extend  five  to  ten  centimeters  in  diam- 
eter, with  lines  of  injected  lymphatics  radiating  from  the  inflamed  areola. 
Adjacent  lymphatic  glands  may  be  involved.  These  local  manifesta- 
tions disappear  after  forty-eight  or  seventy-two  hours,  although  a hard, 
shot-like  nodule  may  persist  for  one  or  two  weeks.  Constitutionally 
the  reaction  is  still  more  variable.  It  may  be  absent  entiiely,  or  a 
sense  of  languor  or  general  malaise  may  come  on  one  to  six  hours 
after  inoculation.  Occasionally  a chill  may  supervene,  and  the  tem- 
perature rise  to  101°  F.,  or,  more  rarely,  to  103°  F.  These  symptoms 
disappear  in  from  eighteen  to  twenty-four  hours.  Russell  has  obseived 
that  the  tendency  to  a more  marked  or  severe  reaction  is  greater  in  those 
who  have  suffered  from  a previous  attack  of  typhoid,  and  that  both 
local  and  constitutional  symptoms  are  exceedingly  mild  in  children. 
Spooner  vaccinated  103  individuals  against  typhoid  at  the  Massachusetts 
General  Hospital  and  the  United  States  Naval  Hospital  at  Chelsea. 
By  using  small  doses,  he  was  able  to  elicit  a high  agglutinating  response 
with  a minimum  of  constitutional  reaction.  The  vaccine  used  was 
prepared  from  agar  cultures,  sterilized  at  53°  C.  for  one  hour  and  the 
bacterial  content  enumerated  by  the  Zeiss  blood-platelet  counter.  An 
initial  dose  of  50,000,000  was  followed  at  five-day  intervals  of  100,000,000 
and  200,000,000.  Slight  local  reaction,  with  soreness  and  induration, 
occurred  in  a few  hours,  but  constitutional  symptoms  were  not  common 
and  rarely  severe. 

Wright  associated  the  negative  phase  immediately  succeeding  vac- 
cination with  a period  of  increased  susceptibility  to  the  disease.  Because 
of  this  theory,  a prejudice  naturally  arose  against  using  vaccines  during 
an  epidemic,  since  this  procedure  w^ould  render  the  patient  exposed  less 
resistant  to  typhoid  infection.  Experimental  and  clinical  observation 
tends  to  show,  however,  that  no  definite  relationship  has  been  estab- 
lished between  the  negative  phase  and  a state  of  hypersusceptibility,  and 
that  these  two  are  not  necessarily  coincident.  Pfeiffer  and  Friedberger 
have  shown  that  the  inoculation  of  guinea-pigs  with  bacterial  vaccines 
does  not  produce  an  immediate  increase  in  susceptibility,  but  that,  on  the 
contrary,  an  increased  resistance  is  majiifest  even  in  the  first  twelve  to 
thirty-six  hours  following  injections. 

Because  of  the  degree  and  duration  of  the  immunity  produced,  be- 
cause of  its  harmlessness,  and  the  facility  with  which  it  may  be  carried 
out,  antityphoid  vaccination  is  a valuable  measure  against  the  spread  of 
typhoid  fever  and  an  additional  aid  in  its  prevention.  Its  prime  applica- 
tion consists  in  preventing  those  epidemics  which  are  the  scourge  of 
army  camps,  and  which  usally  attend  the  mobilization  of  any  considerable 
number  of  men.  In  the  prophylactic  vaccination  of  physicians,  nurses, 
hospital  attendants,  and  others  exposed  to  active  disease,  or  of  individ- 
uals inhabiting  regions  where  typhoid  is  endemic  or  epidemic,  the  sani- 
tarian possesses  a formidable  weapon  against  the  inception  and  spread 
of  this  unnecessary  disease. 

Scarlet  Fever. — The  prophylactic  use  of  streptococcus  vaccine  in  scar- 
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let  revcr  by  Gabvitschewsky  and  otlier  Russian  investigators  has  hcen 
broiio-ht  to  more  general  notice  in  this  country  I >y  a recent  resume  ol  their 
results  by  Smith.  The  vaccine  employed  consists  of  a coiicentrated  boui  - 
Ion  culture  of  streptococcus  isolated  from  a case  of  scarlet  fever,  i he  cul- 
ture is  killed  by  heat  at  60°  C.,  and  jireserved  by  the  addi  ion  of  O.o  per 
cent,  carbolic  acid.  Since  these  vaccines  are  jirepared  and  standauli/cd 
according  to  the  method  of  Gabritschewsky  it  is  nnpo.s.siWe  ^ compare 
their  potency  with  that  of  vaccines  standardized  by  the  ^^  rlgh  method. 

Six  to  eight  hours  following  the  injection  of  tjiis  vaccine  a local  leaction 
commonly  occurs  at  the  site  of  inoculation.  1 his  reaction  is  tempoi  ay, 
and  is  nsLlly  accompanied  by  a slight  rise  ot  tempem tore  “ ^ 

headache,  and  general  malaise.  Less  frequently,  m 10  to  lo  per  cent, 
of  cases,  there  appears  a punctate  erythematous  eruption  over 
which  disappears  in  one  to  three  days  without  desquamation.  Si^dlmg 
of  the  glands,  sore  throat,  and  the  so-called  “strawberry  tongme  may 
occur  ^This  reaction  simulates  a mild  scarlatmiform  condition  and 
too-ether  with  the  subsequent  immunity  response,  serves  to  emphasue 
the  possible  role  of  the  streptococcus  as  the  specific  orpnism  in  the  et 

o^v  orsiaRet  fever.  Over  50,000  vaccinations  have  been  made,  hrom 

till  outcome  of  these  cases  it  appear  that  the  careful  use  of  the  vaccines 
is  unattended  with  harmful  results.  Usually  three  immunizing  doses  are 
given  at  seven-  to  ten-day  intervals,  amount  bemgmerea^^^^^^^^ 

iection  one-halt  to  two  times  the  previous  dose.  It  is  claimed  “ *i 
three  doses  of  the  vaccine,  and  usually  after  two,  there  is  established  a 
complete  immunity  against  scarlet  fever.  The  duration  of  this  FOtec'ive 
n«iod  is  as  yet  undermined.  Statistical  evidence  warrants  the  wider 
annlication  o^t  these  prophylactic  vaccines,  m order  that  their  value  ma 
be^definitely  established  in  controlling  the  spread  of  epidemics  of  scar  e 

fever. 

With  an  advanced  knowledge  of  die  P’^/f  or 

Uvr  wPP  fl  better  understanding  of  the  etiology  ot  miecuo 

3 moite  delicate  technique  in  the  preparation  of 
conceivable  that  prophylactic  vaccination  may  be  succes  y 

ThUpXXtdt^LrS^^^^^^  vaccines,  either  before  or  after 

therapeutic  application  of  tlm  v<arious^esions 

haps,  by  pointing  out  the  corre  a lo  _ . infections  produced 

produced  by  anygivengenusof  micro-organism.  Ihemlec  i 
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by  the  staphylococcus,  for  instance,  bear  certain  corresponding  resem- 
blances to  one  another,  but  certain  dissemblances  to  infections  produced 
by  other  kinds  of  bacteria.  These  resemblances  may  be  due  to  a select- 
ive action  on  the  part  of  the  specific  genus  in  respect  to  the  particular 
tissue  of  implantation,  and  to  the  specific  behavior  of  the  bodily  tissues 
toward  each  genus. 

The  kind  of  vaccine  to  be  employed  in  the  treatment  of  any  given  in- 
fection, therefore,  is  to  be  selected  with  reference,  not  to  the  kind  of 
lesion  produced,  but  to  the  nature  of  the  infecting  bacteria.  This  specific 
treatment  is  directed  more  against  a bacterial  agent  than  a pathological 
condition.  The  land  of  vaccine  appropriate  to  any  particular  infection 
is  to  be  determined  by  the  species  of  micro-organisms  isolated,  the  cjuan- 
tity  and  frei^uency  of  dosage  by  the  nature  and  extent  of  the  lesion 
produced. 

Staphylococcus  Infections.— There  are  two  species  of  staphylococci 
principally  concerned  in  the  production  of  infective  processes  in  the  human 
subject— the  Staphylococcus  pyogenes  aureus  and  the  Staphylococcus 
pyogenes  albus.  In  conditions  incited  by  these  micrococci,  a vaccine 
to  be  effective  must  contain  staphylococci  of  the  same  species  as  those 
present  in  the  infected  focus.  Local  infections  caused  by  the  staphylo- 
cocci include  furunculosis,  carbuncle,  acne,  sycosis,  and  other  pustular 
sldn  affections,  osteomyelitis,  abscesses,  cellulitis,  and  surgical  wound  in- 
fections. General  infections,  such  as  multiple  abscesses  and  septicemia, 
may  also  be  due  to  these  organisms.  As  a rule,  the  Staphylococcus  aureus 
is  provocative  of  the  more  severe  infections,  while  the  Staphylococcus  albus 
is  usually  the  sole  or  dominating  species  in  the  more  superficial  lesions. 

Vaccine  therapy  found  its  initial  application  in  staphylococcic  infec- 
tions, and  to-day  it  is  in  these  cases  that  bacterial  vaccines  yield  the  most 
satisfactory  results.  Where  the  infection  is  localized,  the  exhibition  of  a 
corresponding  vaccine  is  usually  followed  by  a prompt  immunizing 
response  attended  by  the  arrest  of  the  infective  process.  The  lower 
grade  of  toxicity  manifested  by  the  staphylococcus  permits  of  the  employ- 
ment of  larger  doses  of  vaccine  than  is  the  case  in  the  majority  of  the 
other  infections.  In  furunculosis  and  carbuncles,  vaccines  may  be  con- 
sidered as  most  effective  therapeutic  agents.  The  evacuation  of  pus  by 
a small  incision,  the  stimulation  of  the  lymph  flow  by  means  of  the  sodium 
citrate  and  salt  solution  of  Wright,  and  the  use  of  other  measures  supple- 
menting the  proper  administration  of  an  appropriate  vaccine  will  gener- 
ally insure  the  prompt  relief  of  pain,  hasten  resolution,  and  promote  heal- 
ing. A few  inoculations  in  the  after-treatment  of  these  conditions  is 
advised  as  a preventive  measure  against  exacerbations.  By  this  method 
recurrence  is  less  frequent,  and  subsequent  lesions,  if  they  occur  at  all, 
are  less  severe  and  yield  more  readily  to  treatment. 

Acne  is  not  always  so  amenable  to  vaccines.  Many  types  of  this 
disease  exhibit  great  obstinacy  to  treatment,  and  may  require  patience 
and  persistence  if  the  treatment  is  to  be  successful.  This  is  particularly 
true  of  the  indurated  and  seborrhoeic  types.  One  reason  why  some 
of  the  forms  of  acne  have  failed  to  respond  readily  to  vaccines  may  be 
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that  usually  it  has  been  taken  for  granted  that  staph ylocoeei  alone  were 
responsible  for  these  infections,  and  vaeeination  has  been  diiectcd  sok  y 
agilinst  these  organisms.  In  certain  types  of  this  disea.se,  partieulaily 
tlmse  eharaeterized  by  comedos,  with  a few  indurated  pajiules  and  pus- 
tules the  Bacillus  acne  has  been  found  to  be  the  sole  cau.se  ol  mlection 
111  other  ca.ses,  especially  those  exhibiting  pustulation,  the  Bacillus  aenes 
has  been  found  together  with  the  Staphylococcus  albus 
strated  the  presence  of  this  bacillus  in  a large  series  ot  ca.ses  ol  acne,  and 
succeeded  in  cultivating  it  in  a number  of  these,  cither  alone  or  m .sym- 
1 • the  coccus  Such  evidences  emphasize  the  nece.ssity  ol  a 

b^taXeal  Whenever  the  Bacillus  acnes  is  tound  ^ he 

nresent  in  an  acne  lesion,  the  corresponding  vaccine  is  indicated.  1 lem- 
ina  reports  success  in  the  treatment  of  such  cases  with  vaccines  of  the 
b-xcillus  alone  or  in  conjunction  with  the  Staphylococcus  albus.  e 
advises  injections  of  5,000,000  to  10,000,000  of  acne  vaccine  at  intervals 

Trll^occr'Sifecttons.-Although  all  disease-producing  strepto- 

eocci  are  included  in  three  or  four  species,  yet  the  various  strains  o 

Iteentococei  encountered  in  infections  display  so  many  and  such  vide 

variations  in  their  biological  characteristics,  that  any  campaign  direc  e 
variations  in  me  .ro^eed  by  them  must  be  carried  on  with  a full 

Swledge  of  importance  of  these  variations.  The  greatest  hope  o 
mccffil  ifi  the  vaccine  treatment  of  these  infections  lies  in  the  employment 

with  a vaccines  however,  should  be  used  only  in  those  cases 

arependingorimposs  b . 1 P^^  TOUnds,  cellulitis,  erysipelas,  and 

to  f Tar«  of  oa^^es  of  puerperal  sepsis 

septicemia,  including  a la  g p p , appears  to  play  an 

uTdtroCrl  in  scarle  Jver,  and  in  the 

“PpTalwe  comVeations  of  certain  „,,„e. 

Streptococcic  infections  are  characterized  by  their  tumn  g^ 

and  by  the  severity  of  the  intoxication  ^ of  bacterial 

may  bi  largely  responsib  e for  the  cl^ 

vaccines  is  not  so  great  inn  ifections  « fPe  attrib- 

to  other  organisms.  These  It  is  now  quite 

utable  also  to  the  present  method  gtreptococcus  vaccine 

generally  believed  that  inerLsed.  Weaver  and  Tiinnicliff 

decreases  as  the  exposure  devitalizing  action 

sought  to  avoid  this  effect  by  § sterilized  vielded  much  better 

of  gllactose,  and  found  that  vaccines  tl^is  sterili^^^^^ 

results  than  from  his  results  that  the  efficacy  of 

heat  sterilization.  exposure  to  heat, 

streptococcus  vaccines  is  increased  by  a shorter  p 
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Streptococcus  vaccines  yield  their  most  favorable  results  in  limited 
infections,  such  as  abscesses,  cellulitis,  etc.  In  erysipelas  vaccines  appear 
of  limited  value,  although  Ross  and  Johnson  report  that  their  adminis- 
tration tends  to  shorten  the  course  of  the  disease.  In  all  these  infec- 
tions vaccines  should  be  used  in  conjunction  with  other  routine  treat- 
ment. In  streptococcus  septicemia  all  that  has  been  said  of  this  class  of 
infections  has  here  its  most  forceful  application.  In  order  that  an  im- 
munizing response  may  be  obtained  without  adding  to  the  already 
severe  constitutional  disturbance,  the  greatest  care  must  be  exercised  in 
determining  dosage  and  interval.  The  more  severe  the  symptoms,  the 
less  the  tolerance  for  larger  doses.  The  septicemias  in  general  offer  the 
least  promising  field  for  the  application  of  vaccine  therapy.  Positive 
results  have  been  obtained  in  septic  endocarditis,  but  the  cases  recorded 
are  far  too  few  to  establish  the  curative  value  of  the  vaccines.  In  puer- 
peral sepsis  more  encouraging  success  has  been  obtained.  Here  the 
success  of  vaccination  may  be  due  to  the  fact  that  in  many  cases  this 
condition  is  not  a pure  septicemia,  but  rather  a toxemia  with  a local  focus 
of  infection  which  is  accessible  to  surgical  treatment.  The  results  of 
Leary  and  Hartwell,  Streeter,  and  Green  in  streptococcic  puerperal  in- 
fections warrant  the  further  use  of  vaccines  in  postpartum  sepsis,  par- 
ticularly in  those  cases  resisting  the  usual  treatment. 

Dose  of  Streptococcvs  Vaccine. — In  general  infections  1,000,000  to 
25,000,000;  in  local  infections,  5,000,000  to  200,000,000. 

Pneumococcus  Infections. — Besides  the  affections  referable  to  the  Dip- 
lococcus  pneumoniae,  one  might  properly  include  here  those  infections  d ue 
to  the  Diplococcus  or  Streptococcus  mucosus.  .^though  all  the  organ- 
isms of  this  type  may  be  comprised  in  two  species,  the  various  individual 
strains  differ  so  widely  in  their  pathogenicity  that  what  has  been  said 
regarding  the  advantages  of  autogenous  vaccines  is  valid  here.  Although 
its  prime  manifestation  is  in  the  pneumonias,  the  pneumococcus  may  be 
concerned  in  the  etiology  of  empyema,  abscesses,  arthritis,  and  other  meta- 
static conditions.  Pneumococci,  like  the  streptococci,  are  characterized 
by  the  severe  degree  of  intoxication  they  produce,  and,  where  the  in- 
fections prove  fatal,  death  is  almost  invariably  due  to  this  toxemia.  The 
indication,  therefore,  is  for  the  early  administration  of  vaccines  in  acute 
cases  before  the  intoxication  has  become  established,  and  for  their 
exhibition  in  small  doses  at  shorter  intervals. 

Recent  observations  seem  to  show  that  pneumococcus  vaccines 
possess  marked  curative  properties  when  properly  administered  in  acute 
pulmonary  infections  of  this  organism.  Leary,  Harris,  Wilcox  and 
Morgan,  Allen,  "Wolfe,  and  others  used  have  vaccines  in  the  treatment 
of  acute  pneumonia,  and  their  results  are  sufficiently  encouraging  to 
warrant  a wider  investigation  of  the  value  of  vaccine  therapy  in  these 
cases.^  According  to  these  observers,  the  course  of  the  disease  is  favor- 
ably influenced,  the  crisis  occurs  earlier,  and  there  is  marked  relief  of 
toxic  symptoms  and  a low^ered  mortality. 

Two  facts  are  to  be  borne  in  mind  in  administering  pneumococcus 
vaccine;  first,  there  are  large  and  constantly  increasing  amounts  of  toxin 
VoL.  1—35 


546  OrSONTNS  AND  VACCINE  TIIERADY 

circuliilinff  in  the  \)0(ly,  and,  second,  that,  owing  to  the  great  tendency  of 
the  pneumococcus  to  umlcrgo  .lisintcgnition  or  autolysis  m the  tissues, 
there  is  a more  rii])id  alisorptioii  of  emlobacterial  substanees  from  the 

^ To  acute  eases,  such  as  lobar,  bronchial,  ami  double  pneumonia,  an 
Initial  dose  from  1 ,000,000  to  20,000,000  is  recommended  ibis  amount 
ZTbe  repeated  within  twenty-four  or  forty-eight  hours  if  no  unfavora  ile 
reaction  follows  the  initial  dose.  Some  authors  rreommend  that  smaller 
doses  be  repeated  at  three-  or  four-hour  intervals.  While  benefit  ma^ 
accrue  froin  such  frequent  injections  it  must  remembered  that  t 
Sab  Zo  await  the  effect  produced  by  the  initial  dose  before  deciding 

upon  such  a cours.  l^Zn^X^nSSte^rtioS  r'Jm- 
ZaiTrise’'rf  Zo  or  more  degrees  repeatedly  follows  the  administration 

b • n -1  fpntnres  of  different  strains  of  Micrococcus  gonorrhoea 

£ a ...i  ™..,,  S".'" 

results  than  those  ooiauit;  _ semce  m acute 

a .P^P" 

infections.  In  the  maj  y br,Tnc  nnd  the  restoration  of  the  joint 

lowed  by  the  amelioration  of  in  these  infections 

to  its  former  function.  T e arnoun  000,000,  to  relatively 

varies,  from  500  OOChOOO.  Cole  and  Meakins  employed 

more  chronic  -estlmd^  when 

of  five  to  SIX  days,  n he  & I'lmrtortionatelv  smaller. 
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tedious  term  of  treatment  is  markedly  shortened  and  medical  interference 
greatly  simplified.  Hamilton,  Hamilton  and  Cooke,  Butler  and  Long, 
and  Churchill  and  Soper  report  most  encouraging  results.  They  var- 
iously recommend  amounts  from  1,000,000  to  50,000,000.  Initial  doses 
of  1,000,000  to  10,000,000,  or  at  most  50,000,000,  should  be  chosen. 
Hamilton  gave  50,000,000  every  five  days,  increasing  1 0,000,000  until  five 
injections  were  given,  then  repeated  this  maximum  dose  at  seven-  to  ten- 
day  intervals.  Hamilton  in  no  case  observed  any  constitutional  reaction 
following  these  vaccine  injections,  and  in  very  few  cases  only  an  extremely 
slight  local  reaction  appeared.  In  the  adult,  on  the  other  hand,  Eyre 
and  Stewart,  vaccinating  against  acute  urethritis,  noted  increased  dis- 
charge, pain,  and  slight  general  malaise.  In  gonorrhoeal  arthritis  a tem- 
porary focal  reaction  may  be  expected,  which  consists  in  increased  pain, 
tenderness,  and  swelling  of  the  joint.  Since  such  a focal  reaction  is 
specific^ — that  is,  it  results  only  when  the  gonococcus  is  present  both  in 
lesion  and  vaccine,  Irons  has  suggested  the  use  of  vaccine  in  diagnosing 
obscure  cases  of  arthritis  of  suspected  gonorrhoeal  origin. 

The  immunity  produced  by  gonococcic  vaccines  is  transient.  Although 
cure  of  an  affected  joint  may  occur,  the  possibility  of  subsequent  exacer- 
bation is  not  precluded.  Recovery  from  acute  gonorrhoeal  infections  con- 
fers no  immunity  against  recurrence,  and  a fresh  infection  from  without 
may  serve  to  reestablish  old  metastatic  foci. 

Meningococcus. — So  far  the  attempts  to  create  an  active  immunity 
by  vaccines  in  patients  suffering  from  meningococcic  infections  have  met 
with  little  success.  The  use  of  antimeningococcus  serum  in  the  treat- 
ment of  cerebrospinal  meningitis  yields  the  most  prompt  and  satisfac- 
tory results. 

Micrococcus  Catarrhalis. — ^The  infections  due  to  this  organism 
comprise  some  of  the  more  acute  catarrhal  inflammations  of  the  respira- 
tory tract.  Many  of  the  conditions  commonly  spoken  of  as  “colds” 
or  “grip”  may  often  be  due  to  infections  with  this  organism.  Webb 
has  suggested  the  prophylactic  use  of  catarrhalis  vaccines  in  immuniz- 
ing individuals  against  these  affections,  and  thus  affording  protection 
against  epidemics  due  to  this  organism. 

Micrococcus  Neofonnans. — According  to  Doyen,  this  micro-organism 
is  an  important  contributory  factor  in  causing  or  aggravating  the  ulcera- 
tion aceompanying  some  malignant  growths.  Wright,  using  stock  vac- 
cines of  this  coccus,  found  that  in  such  cases  vaccination  was  followed 
by  a decided  lessening  of  the  ulcerative  process.  Such  treatment,  al- 
though purely  palliative,  may  give  great  relief,  and  add  to  the  general 
welfare  of  the  patient.  Wright  uses  doses  ranging  from  5,000,000  to 
100,000,000  at  approximately  weakly  intervals. 

Bacillus  Coli. — ^The  group  of  colon  organisms  includes  several  well- 
defined  types.  These  types  exliibit  certain  intermediary  varieties  with 
slight  cultural  or  biological  peculiarities,  which  acquire  importance, 
however,  when  the  production  of  a specific  immunity  is  concerned. 
The  immune  bodies  produced  by  any  given  strain  of  Bacillus  coli  appear 
to  be  specific  for  that  strain.  Thus,  from  the  standpoint  of  laboratory 
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ewei-ience.  it  would  seem  that  autogenous  vaceiues  would  yield  the  most 
?Xmble  results,  a supposition  which  is  supported  by  chmeal  evidence. 

Although  a normal  inhabitant  of  the  intestinal  tract,  he  colon  bacillus 
when  implanted  in  tissues  foreign  to  its  norma  habitation,  ““y  ? 

Si' r:' « 

Z?wXnd  SCHm  observations^f  such  ~nt  con- 
“it  cln  are  efficient  in  relieving 

tTs‘ofeysdfr^^^ 

"e:?e  on’baclLria.  Favorable 

Some  autos  T chf^nTel 

rr  iesio?i:  mS^dr  where  x:7Z7!rL7:>^T- 

ollto  Vy^tasu^^  *^4  Baemus  PMatyphosus.^\\ffiile  the  usual 
medial  therapy  is  ™'lar  tor  allmfeoto  ^“J^y^'eVilTot  va 
paratyphoid  type  or  species  of  organism  caus- 

demands  constant  toxemia,  ac- 

ing  less  continuous  autoinoculation,  the  administra- 

companied  by  a moie  oi  le  rpo-nkted  as  to  cause  a minimum 

tion  of  bacterial  vaccines  must  be  so  " hich 

of  constitutional  disturba  • ap,,te  systemic  infections  may 

have  seemed  to  uontaindicate  vaccm« 

be  responsible  for  the  method  has  h^sldvocates.  Richard- 

ment  in  enteric  efficacious  in  preventing  re- 

son  regards  the  use  oi  lypii^  ^UoTifTP  in  the  reerular  course 

apses,  but  he  was  unable  to  note  any  ™rted  change  m the  re^ 

otVe  disease.  Sappington,  on  *e  ^her  hand  in  a studj^^^^ 

obse^d  distinct  and  ccoi„tended 

vaccination,  ihe  Lennon  non  The  hacteriemia  and  toxic  s}*mp- 

as  between  5.000,000  and  of  small 

toms  accompanying  these  infect  d 

?Sc^o'4"ut^^ 

''thTv“cdrtreltLlty^ 

P‘^e^ptt“ll  rrrmea^^  to  permii  of  trustworthy  conelu- 
sions. 
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Bacillus  Pneumonise,  Friedlander. — The  most  frequent  forms  of  in- 
fection caused  by  this  bacillus  are  croupous  pneumonia  and  empyema. 
Like  the  pneumococcus,  under  favorable  conditions,  the  Friedlander 
bacillus  may  escape  from  the  primary  focus,  and  give  rise  to  a general 
infection  or  localized  metastases,  as  peritonitis,  pericarditis,  otitis  media, 
meningitis,  etc.  Although  vaccines  have  been  employed  in  the 
treatment  of  infections  of  this  bacillus,  the  cases  are  too  few  to  warrant 
any  definite  conclusions.  This  clinical  data,  meagre  as  it  is,  when  sup- 
ported by  theoretical  considerations  suggests  the  desirability  of  this  treat- 
ment. Initial  doses  of  5,000,000  to  10,000,000  and  not  exceeding 

30.000. 000  are  recommended.  The  subsequent  maximum  dose  is 

1.000. 000.000,  according  to  Wright. 

Bacillus  Pyocyaneus. — Characterized  by  the  green  coloration  which 
it  imparts  to  pus,  the  Bacillus  pyocyaneus  is  perhaps  best  known  as 
associated  with  other  bacteria  in  septic  wounds  and  sinuses.  In  persons 
of  low  resisting  power  it  may  exliibit  increased  pathogenicity  and  set 
up  local  and  even  general  infection  of  marked  severity.  When  present 
with  other  organisms,  it  may  disappear  spontaneously  during  the  ad- 
ministration of  vaccines  against  the  accompanying  infecting  organisms, 
However,  it  may  be  advisable  at  times  to  employ  vaccines  against  the 
pyocyaneus  itself.  Clinical  experience  has  shown  that  frequently  such 
a course  has  been  followed  by  a distinct  improvement  in  cases  which  had 
previously  resisted  treatment.  The  initial  dose  recommended  by 
Wright  is  5,000,000  to  30,000,000,  with  a maximum  of  1,000,000,000  for 
subsequent  doses. 

Bacillus  Mallei. — Cases  of  human  glanders  are  usually  considered 
of  rare  occurrence.  Owing  to  the  difficulties  in  diagnosis  is  is  probable 
that  many  infections  treated  as  pyemia,  recurring  abscesses,  etc.,  may, 
in  reality,  be  due  to  the  Bacillus  mallei.  The  infection  may  assume  an 
acute  fulminating  course  or  display  an  obstinate  chronicity  with  acute 
exacerbations.  The  mortality  is  high,  and  the  usual  curative  measures 
appear  to  be  futile.  Although  only  two  cases  of  human  glanders  treated 
by  homologous  vaccines  are  recorded— Wright,  and  Bristow  and  Wliite 
the  successful  outcome  in  both  cases  is  highly  suggestive  of  the  value 
which  bacterial  emulsions  may  possess  in  controlling  infections  of  this 
nature.  In  the  latter  case  the  initial  dose  was  10,000,000  and  after 
fourteen  injections,  at  intervals  of  four  to  nine  days,  a maximum  of 

300.000. 000  was  reached.  While  the  injections  were  followed  by  local 
and  febrile  reactions,  no  untoward  effects  were  noted,  and  the  course 
toward  recovery  was  consistently  favorable. 

To  appreciate  the  value  of  vaccine  therapy  one  must  be  acquainted 
with  its  limitations  as  well  as  its  field  of  application.  It  is  not  to  be  sup- 
posed^ that  bacterial  vaccines  constitute  a catholicon  for  all  bacterial 
infections,  nor  must  it  be  imagined  that  vaccines  possess  unlimited  virtue 
even  in  those  cases  where  their  use  is  indicated.  They  are  intended  to 
supplement  and  not  to  supplant  other  therapeutic  measures.  Although 
an  appropriate  vaccine  be  employed,  and  although  the  dosage  and  inter- 
val of  administration  be  properly  judged,  there  still  remains  a factor. 
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independent  of  specific  tl.crapy,  wl.icli  may  ’'“"‘'f 
This  involves  the  clel'ensive  resources  ol  the  patient.  y 

defenses  have  been  overwhelmed  or  exhausted  by  the  acuteness  or  1 ng- 
conthmmtce  of  an  infation,  and  the  immnnis.ng  mechan,sm  rendered 
InZabl'^  of  'osponse,  then  the  stimnlus  of  a vaccme  becomes  .mpotent 

“ilL°dtappoi^^^^^^  Xafrequen^^^^^^^^^^  the  application  of  this 
Jm:nSnranyeasesdne.a^ 
tions  involved.  To  vaccina  e wi  h knowlc 

agent  employed,  1 . organism,  in  the  hope  that  by  some 

ance  of  the  nature  of  the  “"^^^f^  niected  species  will  correspond,  is 
lucky  chalice  the  disfavor  upon  this  mode  of  therapy, 

to  invite  d^;:°™fX„Vled  tLt  there  exist  unexplained  facts,  many 

? ““^ImdeL  atd  ineonsisteneies  in  the  theory  and  praet.ee 

.nexactitudes,  and  the  limitations  inherent  in  the  method, 

of  vaceine  thei  apy.  ^ ‘ present  knowledge,  immumza- 

or  imposed  upon  it  by  the  re  must  be  recognized  as  having  gamed 

tChri  ptZ°n  When  one  malises  their  already  great  service  m 
an  established  position.  Inmllyed  infections,  their  possible 

benefiting  and  curing  in  surgery,  and 

application  in  systemic  '"f“f.‘“  p_:jZk  endemic,  and  casual  in- 
their  future  promise  in  ^ bacterial  vaccines,  in  combating 

one  of  the  most  splendid  and  valuable  con- 
tributions to  the  science  of  medical  therapeutics. 


GLANDULAR  THERAPY 

By  S.  P.  BEEBE,  Ph.D.,  M.D. 


General  Considerations. — The  work  of  the  last  twenty  years  has 
placed  organotherapy  upon  so  firm  a foundation  that  it  can  no  longer  be 
ignored  as  a valuable  method  of  practical  therapeutics.  At  various  times 
in  the  history  of  medicine  there  have  been  sporadic  attempts  to  treat 
disease  by  means  of  extracts  of  animal  glands,  but  these  have  been,  unti 
recently,  without  scientific  foundation  and  based  upon  the  most  unintel- 
ligent empiricism.  . i i t i 

Beginning  with  the  work  of  Schiff  upon  the  thyroid  gland,  there  have 

been,  during  the  last  sixty  years,  a series  of  brilliant  discoveries,  which 
have  placed  at  our  disposal  facts  of  fundamental  importance,  and  have 
made  it  possible  to  use  some  of  the  glandular  preparations  with  an  ap- 
proach to  scientific  accuracy.  It  has  been  found  that  certain  com- 
paratively insignificant  anatomical  structures  furnish  to  the  body  sub- 
stances which  are  vital.  If  these  small  bits  of  tissue,  such  as  the  adrenal, 
parathyi’oid,  or  pituitary,  are  removed,  an  acute  death  or  chronic  nutri- 
tional disturbances  of  various  grades  and  character  may  ensue.  These 
various  tissues  have  been  grouped  together  under  the  name  of  ductless 
glands,  because  their  products  are  not  emptied  into  the  blood  or  lymph 
stream  through  a definite  tube,  and  the  products  of  their  activity  are 
spoken  of  as  internal  secretions,  in  distinction  to  the  activity  of  such  a 
gland  as  the  salivary  glands  or  the  kidneys.  Our  knowledge  of  the 
number  and  character  of  these  internal  secretions  has  increased  rapidly 
during  the  last  few  years,  and  to  such  an  extent  that  we  are  now  accus- 
tomed to  think  of  most  active  tissues  as  forming  substances  which,  on 
entering  the  blood  and  lymph  stream,  may  exert  marked  physiological 
activity  upon  distant  tissues.  Many  of  the  most  important  reactions  of 
the  body  are  evidently  under  the  chemical  control  exercised  by  the  cir- 
culating medium.  Each  month  new  substances,  or  reactions,  are  des- 
cribed in  various  scientific  journals,  which  are  in  the  nature  of  chemical 
mechanisms  for  the  control  of  some  important  function,  and  we  are 
passing  from  the  belief  that  internal  secretions  may  be  formed  only  in 
certain  specialized  bits  of  tissue  to  the  belief  that,  through  the  medium  of 
the  blood  and  lymph,  many  functions  work  harmoniously.  It  is  probable 
that  during  the  next  decade  many  advances  in  practical  therapeutics  will 
be  based  upon  these  facts.  Certain  well-marked  pathological  condi- 
tions are  recognized  now  to  be  due  to  the  faulty  activity  of  certain  of 
these  special  ductless  glands,  and  it  will  be  the  purpose  of  this  paper  to 
describe  briefly  some  of  the  best  methods  of  treating  these  conditions 
and  the  therapeutic  precautions  that  are  to  be  observed. 
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SchifT  made  the  first  important  contributions  to  the  physiology  of 
the  thyroid  gland  in  the  middle  of  the  last  century,  when  he  discovered 
that  if  the  thyroid  was  completely  removed  from  dogs  the  animals  in 
many  cases  died  with  acute  sym]homs,  which  we  now  recognize  as  those 
of  tetany.  Not  all  animals  so  operated  died.  Some  of  them  lived  tor 
varying  lengths  of  time,  but  the  operation  nearly  always  produced  severe 
nutritional  disturbances,  resulting  in  cachexia,  susceptibility  to  infection, 
and  occasionally  one  would  be  found  to  recover,  i hese  observation.s 
were  repeated  by  other  observers  on  diftering  species  of  animals,  and  i 
was  found  that  herbivorous  animals,  such  as  the  shee]),  goat,  rat,  and 
rabbit,  might  have  the  thyroid  totally  removed  without  suffering  serious 
consequences,  but  in  foxes,  cats,  and  dogs  this  operation  was  nearly  al- 
ways followed  by  serious  consequences.  It  was,  theiefore  for  many 
years  believed  that  the  thyroid  gland  in  carnivorous  animals  had  an  en- 
tirely different  function  fro  that  in  herbi^'orous  animals,  but  we  now 
know  that  such  is  not  the  case.  Since  the  discovery  of  the  parathyroid 
gland  by  Sandstrom  in  1880,  we  know  that  the  thyroid  apparatus  con- 
sists of  two  glands,  the  thyroid  and  the  parathyroid  In  dogs  cats,  and 
foxes  these  glands  are  so  near  together  anatomically  that  both  ^^le  re- 
moved at  the  same  operation,  while  in  the  other  animals  such  as  rabbits 
rats  sheep,  and  goats,  the  two  are  distinct  structures,  and  «n^he  thy-roid 
was  removed  with  a consequent  difference  in  symptoms.  \Mien  the  thy- 
roid gland  is  removed,  and  only  the  thyroid  a series  of  nutritional  dis- 
turbances ensue  which  are  not  necessarily  fatal  for  some  months  In  fact, 
they  may  not  be  fatal  directly  at  any  time,  because  of  die  development  o 
fragments  of  thyi'oid  tissue  having  atypical  distribution  and  known  as 
accessory  thyroid.  The  further  discussion  of  the  effects  of  Pamdijjroid 
removal ^will  occur  in  the  section  devoted  to  that  subject.  It  as 
found  further  that  if  fragments  of  fresh  thyroid  are  implanted  beneat 

rskin  W grow,  but  the  symptoms  characteristic  to  thjnoid 

fStrorX’roid  injection  could  be  duplicated  by  "8, 

1 f foti  PU^^^  In  order  to  prevent  the  disastrous  conse- 

siderable  extent  undisputed  at  the  j , j ^ No  other  tissue 

Se  b^lfbfa  reeM  Tb^  tba. 

gWe,  ’the  goitres  in  general  containing 
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relatively  less  iodine  than  the  normal  gland,  and  the  gland  of  young 
animals  relatively  less  than  that  of  older  animals.  These  results  have 
been  abundantly  confirmed  by  the  later  studies  of  Oswald,  John,  Marine, 
and  in  my  own  laboratory.  They  found  that,  by  digestion  with  artificial 
gastric  juice  or  by  hydrolyzing  the  thyroid  glands  with  mineral  acids,  it 
was  possible  to  digest  away  most  of  the  tissue  and  leave  as  a residue  a 
brownish  powder,  soluble  in  alkaline  solutions  and  containing  from  8 to  1 0 
per  cent,  of  iodine.  Moreover,  this  organic  iodine  compound,  which 
they  called  iodothyrine,  they  believed  to  be  the  particularly  active  sub- 
stance in  the  thyroid,  and  stated  that  it  answered  all  the  requirements 
for  the  function  of  the  gland.  From  more  recent  work,  we  know  that 
this  iodine-containing  fragment  occurs  in  the  gland  as  a part  of  a proteid, 
thyreoglobulin,  and  that  the  physiological  activity  of  the  latter  substance 
is  dependent  upon  the  amount  of  iodine  thus  combined.  In  the  space  of 
this  article  it  is  not  possible  to  enter  into  details  regarding  this  matter, 
but  it  maybe  stated,  as  a result  of  recent  work,  particularly  that  of  Hunt, 
that  the  functional  activity  of  thyroid  extract  is  in  proportion  to  its  iodine 
content. 

For  purposes  of  therapeutic  administration  at  the  present  time  a large 
variety  of  thyroid  products  are  offered.  The  whole  gland  dried  and 
powdered,  in  tablet  form,  in  solution,  and  even  the  iodothyrine  of  Bau- 
mann has  been  to  some  extent  used.  Up  to  the  present  the  glands  from 
sheep  have  been  most  commonly  employed  for  these  preparations,  but 
there  are  certain  objections  to  the  use  of  these  glands  for  this  purpose, 
since  it  is  difficult  to  obtain  any  quantity  of  them  free  from  goitres,  and 
they  generally  have  a low  iodine  content,  with  consequent  small  physio- 
logical action.  Thyroids  from  pigs  and  beef  are  more  uniform  in  their 
histology  and  iodine  content.  I have  used  large  quantities  of  the  latter 
glands  for  therapeutic  purposes,  and  can  see  no  objection  to  them. 
There  has  been  thus  far  no  agreement  as  to  the  best  method  for  preparing 
thyroid  for  therapeutic  purposes,  the  dosage  to  be  employed,  or  the 
method  of  administration.  As  obtained  from  the  glands,  the  iodine  is 
in  combination  with  a proteid  forming  thyreoglobulin,  and  we  know 
that  proteids  have  specific  biological  characters.  This  iodized  proteid 
does  not  enter  the  blood  through  the  stomach,  but  directly,  so  that,  if 
we  would  wish  to  imitate  exactly  the  condition  in  nature,  it  would  be 
desirable  to  administer  to  the  human  subject  by  hypodermic  injection 
the  secretion  from  a normal  human  thyroid  gland.  Such  a procedure 
is  a little  more  than  a physiological  or  a therapeutic  curiosity,  but  dpring 
the  last  two  or  three  years  the  writer  has  had  an  opportunity  of  adminis- 
tering thyroid  in  this  manner  to  several  patients,  and  comparing  its  effects 
to  that  of  thyroid  administered  in  the  usual  way,  and,  without  question, 
a better  therapeutic  effect  with  less  material  is  obtained  when  human 
thyroid  gland  is  employed.  To  get  uniform  results  in  thyroid  therapy 
it  is  necessary  that  a product  having  uniform  activity  be  employed. 
If  animal  glands  are  used  for  this  purpose,  we  at  once  encounter  the 
difficulty  occasioned  by  the  wide  variation  in  iodine  content  found  in 
such  glands,  and,  since  the  physiological  and  therapeutic  activity  of  the 
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,„bstance  are  dependent  upon  tlie  iodine  content,  we  cannot  be  certain 
of  the  efficiency  S a product  unless  it  is  made  in  some  unitorm  manner 
:'“ardiid  by ’the  iodine  content.  The 

clilierent  condtions,  and  is  as  follows:  Thyroid 

adopted  for  this  purpose.  ground  in  a hashing  machine, 

glands  as  nearly  normal  as  ca  saline  solution 

and  extracted  with  four  times  me  ..ntl  tluMlissolved  proteid 

made  slightly  alkali™.  This 

precipitated  by  lea  n adherent  impurities,  redissolved  and  re- 

proteid  IS  washed  free  fioi  c ^ temperature  and  its 

precipitated  several  times,  a y employ  the  proteid  ob- 

iodine  content  estimated. 

tained  from  normal  human  thyroid  gla  proteid  may  be 

gram  of  iodine  per  gram  of  fresh  ^ adminiLa- 

used  for  hypodermic  injection  or  made  ^ described 

tion  by  mouth.  _ Other  iodine-eontaimng  proto 

may  be  found  m the  thyroi  g found  which  have  tonic 

glands  certain  method  of  preparation  gives  only 

eft‘ect._  It  may  be  objecte  determined 

one  kind  of  iodized  proteid.  UpHp’vp  this  iodized  proteid  has  all 

experimentally  and  land  and  is  all  that  is  necessary 

the  normal  physiological  gland  is  employed  for  thera- 

for  therapeutic  purposes.  rlpromoosition  and  autolysis  are  certain 

peutic  pulses,  ^ forms  a large 

to  be  included.  It  does  not  s P , . ^ different  tissues, 

number  of  different  kinds  of  substanejs  whmh  ac  P 

The  various  uses  to  whi* 

peutically  have  been  derived  by  *o  obtained  by  thyroid  removal, 

pathological  conditions  with  t esy  p . ovv  animals  by  administra- 
Ld  by  Inowiiig  the  ofets  metabolic 

tion  of  thyroid  extract.  y rprncmize  as  being  similar  to  the 

disturbances  of  a character  w ic  -retinism  Its  administration  to 
conditions  found  >“  ““Xch^may  be  desirable  to  obtain  for 

healthy  animals  f 'jjoots  n what  are  known  as  normal  animals 

therapeubc  «““"?•,  the  dose  and  the  type  of  the  animal, 

vary  somewhat^  with  the  si  generally  acceler- 

In  small  doses  it  may  slow  le  • of  the  vagus  nerve  and  to 

atesit.  It^saidtoi^  Such 

decrease  the  irritability  o muscular  contraction 

effect  is  not  always  to  be  1“  Jg'  Tengtliened.  The  effects 

is  weakened;  in  very  sma  nifferent  from  those  that  may  be  ex- 
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ness,  marked  increase  in  the  output  of  carbon  dioxide,  nitrogen,  and,  with 
large  doses,  there  may  be  a diminished  ability  to  burn  carbohydrates. 
In  addition  to  these  mentioned,  there  are  many  others  that  are  occasion- 
ally to  be  observed  in  therapeutic  use,  which  are  not  to  be  regarded  as 
general  effects,  but  as  an  idiosyncrasy  to  the  reaction  of  that  particular 

individual.  . , , • • . 4. 

It  is  a general  rule,  in  beginning  thyi-oid  administration  in  any  patient 

for  any  pifrpose,  that  the  patient  should  be  for  three  to  four  weeks  under 
the  immediate  observation  of  a physician,  and  the  beginning  doses  should 
be  small.  For  the  first  few  days  not  more  than  5 grains  of  the  com- 
mercial extract  should  be  given  each  day,  and  this  quantity  should  be 
gradually  increased  until  a desired  dosage  has  been  obtained,  ihis 
rule  should  apply  in  all  but  what  may  be  regarded  as  emergency  cases, 
for  the  reason  that  many  persons  are  very  susceptible  to  thyroid  extract 
and  distressing  disturbances  will  occasionally  be  caused.  A physician 
who  gives  a prescription  calling  for  15  to  20  grains  of  thyroid  extract  in 
a day  to  a new  patient,  with  directions  that  this  programme  should  be 
followed  for  three  or  four  weeks,  is  following  a programme  which  is 
distinctly  dangerous  and  quite  unjustifiable.  The  dosage  which  may  be 
required  to  effect  any  desired  result  is  a matter  which  cannot  be  deter- 
mined except  by  trial.  I have  seen  a patient  suffering  from  myxeedema 
made  completely  comfortable  by  giving  each  day  three  2-grain  tablets 
containing  5 per  cent,  of  the  pureproteid  heretofore  described;  whereas 
in  a cretinous  child,  weighing  not  more  than  30  pounds,  it  was  necessary 
to  give  double  this  number  to  get  favorable  effects,  and  in  another  case  of 
myxeedema  it  has  been  necessary  to  go  as  high  as  12  tablets  three 
times  a day  to  get  favorable  effects.  In  one  case  of  general  obesity 
30  of  these  tablets  were  given  each  day,  for  a period  of  some  weeks, 
under  daily  observation,  without  causing  any  distressing  symptoms.  The 
necessity  for  proceeding  in  the  manner  described  cannot  be  too  strongly 
emphasized.  No  established  dosage  for  producing  desired  effects  in 
any  distinct  disease  can  be  given,  but  it  should  be  remembered  that  a 
person  taking  thyroid  extract  is  taking  a powerful  medicine,  and  cannot 
safely  be  allowed  to  continue  in  it  for  any  length  of  time  without  being 
examined  frequently  by  a physician. 

Myxeedema  and  Cretinism. — It  hardly  seems  necessary  to  state  that 
thyroid  is  a specific  for  myxeedema  and  cretinism.  Its  use  should  be 
begun  as  soon  as  a diagnosis  of  these  conditions  can  be  made,  and  in  most 
instances  it  will  be  necessary  to  continue  their  administration  during  the 
remainder  of  the  life  of  that  particular  individual,  though  in  some  instances 
there  are  well-defined  periods  when  the  patient  has  a myxoedematous 
condition  alternating  with  one  of  health  or  even  of  too  much  thyroid 
activity.  Although  the  effects  of  thyroid  in  these  conditions  is  one  of 
the  most  striking  things  in  medicine,  I have  failed  to  see  any  case  of 
well-defined  myxeedema  or  cretinism  restored  to  a completely  normal  con- 
dition by  thyroid  therapy.  In  these  cases  I believe  the  pure  proteid 
which  I have  described  is  a more  suitable  medicine  than  the  dried  gland. 
I have  had  many  instances  in  which  the  commercial  thyroid,  given  in 
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sufficient  dosage  to  alleviate  distressing  features  of  inyxa'dema,  has  pro- 
duced fairly  definite  thyroid  poisoning  in  some  particulars.  If  the  pure 
proteid  is  substituted,  desirable  eliects  without  toxic  manifestation  have 
been  obtained,  and  it  is  not  at  all  unusual  to  find  that  a commercial 
product  may  answer  very  well  most  of  the  time,  while,  for  some  un- 
known reason,  a new  sample  may  be  totally  ineffective.  It  seems  to  me 
probable  that  this  variability  is  due  to  a lack  of  standardi'/ation  It  must 
be  borne  in  mind  that  even  with  these  conditions  of  distinct  {hmini.shed 
function  of  the  thyroid  gland  it  is  possilile  to  get  marked  evidences  of 

OtheT  Metabolism  Disturbances  in  wbicb  Tbyroid  may  be  Bene- 
ficial.—During  the  last  few  years  there  has  been  a very  noticeable  mcrea.se 
in  the  number  of  pathological  conditions  in  which  thyroid  therapy  has 
been  found  to  be  efficacious.  It  is  possible  in  some  of  these  instances  to 
find  some  analogy  between  the  patholopcal  conditions  ' 

mental  conditions  produced  by  thyroid  removal.  In  others  o si^ch 
analogy  exists.  For  instance,  an  individual  somewhat  obese  ^ ith  a dry 
skin  suffering  markedly  in  cold  weather  from  cold  hands  and  feet,  fairly 
comfortable  in  warm  weather,  somewhat  slow  and 
chronic  constipation,  is  not  a typical  myxoedema,  but  such  a patient 
often  very  markedly  benefited  by  thyroid  treatment.  ^ _ 

In  many  cases  a somewhat  imperfectly  developed  cretinism  may  be 
found  Such  a child  will  be  dull  mentally,  physically  inclined  to  inac- 
tivity and,  in  a large  percentage  of  cases,  below  the  normal  m physical 
development.  They  rarely  do  well  in  public  school^  and  it  is  occ^ion- 
ffil^id  that  they  Lve  enlarged  thyroid  glands.  They  are  often  back- 
SrttMngLvelopn.en],  an/an  infantile  ‘ype  of  phy^ 
oersist  for  some  years  beyond  the  usual  age  of  puberty.  We  cannot 
always  get  definite  proof  that  such  cases  are  related  to  a deficient  thjToi 
Wioif  It  is  simply  a clinical  fact  that  such  children  y are 

very  much  benefited  by  thyroid  treatment;  to  such  a degree  m fact,  that 
theL  can  hardly  be  any  doubt  as  to  the  origin  of  the  condition. 

The  thyroid  function  is  undoubtedly  influenced  by  menstruation  an 
oreZney  and  it  is  not  always  changed  in  the  same  direction.  Ihere 

am  iiist  as  definite  reasons  for  believing  that  the  ‘“-L 

rinTme^triSThro  have  just  as  decided  an  ^ 

tSt'rihy"  i"  --  “'I  ¥ 

in  pregnancy  that  the  tnyro  g , ,Vq  cent,  of  Grayes’  patients 
r m slre^trfrrrdnrfnV^mgl^.  but  the  distressing  con- 
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ditions  are  very  likely  to  recur  immediately  following  parturition.  On 
the  other  hand,  what  have  apparently  been  mild  cases  of  Graves’  disease 
are  lighted  up  into  an  active,  distressing  condition  by  pregnancy,  so  that 
it  is  not  at  all  unusual  for  a mother  to  date  the  develoi)ment  of  the  disease 
with  the  birth  of  one  of  her  children.  I have  recently  observed  a young 
woman,  who  had  a mild  case  of  (craves  disease  complicated  by  epilepsy, 
who  during  pregnancy  was  entirely  relieved  of  all  the  symptoms  of  hyper- 
thyroidism as  well  as  of  evidences  of  epilepsy.  She  gained  in  weight 
65  pounds  during  the  term  of  pregnancy,  and  was  perfectly  well  through- 
out At  its  termination,  both  conditions  recurred,  and  both  were  again 
entirely  relieved,  at  least  during  a period  of  some  months,  by  the  use 
of  antithyroid  serum.  It  is,  therefore,  of  very  considerable  impor- 
tance for  a practitioner  to  study  carefully  the  type  of  the  metabolic 
disorder  which  accompanies  menstruation  and  pregnancy.  During  the 
past  two  years  1 have  followed  a number  of  cases  of  toxic  menstruation 
in  women  generally  over  thirty-five  years  of  age.  During  a period  of 
two  weeks  a month  they  would  be  entirely  well.  Prior  to  the  onset  of 
menstruation  very  marked  nervousness  developed, — sleeplessness,  vomit- 
ing, almost  a maniacal  condition,  accompanied  by  a marked  alteration  in 
the  nitrogen  partition, — which,  perhaps  in  some  of  these  cases,  was  to  be 
explained  simply  by  the  starvation  which  they  underwent,  but  certainly 
in  others  was  not  to  be  so  explained.  In  those  which  were  carefully 
followed  it  was  found  that  the  administration  of  thyroid  in  tablet  form  oJ 
hypodermically,  beginning  about  four  to  six  days  before  the  expected 
onset  of  menstruation,  would  afford  entire  and  absolute  relief  of  all  dis- 
tressing features  of  the  period,  and  the  patient  would  pass  through  this 
phase  with  practically  a normal  metabolic  condition.  It  is,  therefore, 
I believe,  decidedly  worth  while,  and  this  has  been  the  experience  of  many 
others,  to  study  carefully  the  type  of  menstrual  disturbances,  and,  if  it 
is  apparently  related  to  a diminished  thyroid  function,  to  try  to  relieve  the 
distress  by  the  thyroid  administration.  In  my  own  experience  this  has 
been  most  certainly  accomplished  by  giving  thyroid  hypodermically,  but 
tablets  may  in  many  cases  serve  as  well.  Likewise,  I believe  that  many 
pathological  conditions  which  accompany  pregnancy  may  be  entirely 
or  very  largely  relieved  by  the  administration  of  the  suitable  amount  of 
thyroid. 

As  an  excellent  example  of  this  form  of  treatment,  I may  refer  to  one 
case  which  was  recently  published  by  Ward,  in  which  a patient  who  had 
previously  had  Graves’  disease  became  pregnant,  and  suffered  from  all 
of  the  distressing  phenomena  of  toxic  vomiting,  but  whose  condition  was 
completely  relieved,  and  the  pregnancy  allowed  to  go  to  full  term,  by 
the  use  of  thyroid  extract.  In  this  instance  it  was  given  hypodermically. 
I have  been  interested  in  trying  thyroid  extract  in  a few  cases  of  puerperal 
eclampsia,  which  were  not  seen  until  the  eclamptic  symptoms  were  well 
developed  and  the  patient  in  a desperate  condition — in  some  cases  before, 
and  others  after,  delivery.  In  four  of  these  cases  there  was  a high  blood- 
pressure,  the  patient  was  unconscious  with  stertorous  breathing,  tempera- 
ture by  rectum  from  103°  to  105°  F.,  and  convulsions  frequent  and  severe. 
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In  these  cases  the  hypodermic  administration  of  from  6 to  12  c.c.  of  a 
1 per  cent,  solution  of  thyroid  extract  was  followed  by  relief  of  all  symp- 
toms. I do  not  wish  to  maintain,  by  any  means,  that  this  is  the  only 
treatment  which  these  cases  should  get,  or  that  it  is  by  any  means  to  be 
looked  upon  as  an  infallible  and  universal  remedy  for  such  a condition, 
but  I think  it  quite  worth  while  to  use  it  in  an  emergency  inasmuch  as  it 
will  not  interfere  with  other  means  of  treatment  and  will  do  no  harm  if 
it  does  no  good.  For  many  metabolic  disorders  accompanying  menstru- 
ation and  pregnancy,  thyroid  therapy  is,  therefore,  to  be  regarded  as  a 

method  having  considerable  value.  ...  ^ « 

Its  use  has^ been  advocated  by  many  therapeutists  m the  treahnent  of 
epilepsy.  Epilepsy,  however,  includes  such  a diversity  of  conditions  tha 
one  Ln  scarLly  take  the  space  in  an  article  of  this  sort  to  state  when  it 
may  be  of  value  and  when  it  may  not.  In  fact,  that  question  can  only  be 
answered  in  a large  percentage  of  cases  by  actual  trial.  1 have  seen  many 
patients  who  have  convulsive  seizures,  perhaps  as  an  accompaniment  of 
Lme  metabolic  disorder,  who  have  experienced  great  relief  by  the  use  of 
thvroid  extract.  This  relief  was  improvement  in  the  pneral  metabolic 
condition  of  the  individual,  a diminution  in  the  nui^er  of  convulsne 
seizures  and  improvement  in  the  mental  condition  There  are  no^  - 
nite  ruli  which  can  be  laid  down  in  regard  to  the  dosage,  nor  canAvey 
gll:  Ifaccurate  clinical  description  of  the  type  of  eases  that  - to  be  bene- 
fited  There  is  no  question  that,  m many  instances,  a patient  is  ma 
dLidedly  worse,  and  an  increase  in  the  number  and  severity  of  seizures 
may  follL  thyroid  administration.  Such  a result  is  more  likely  to  occ 
Tthe  high-stmng,  nervous  epileptic  than  in  the  rather  dull  and  stolid 

'"""^'Soo^pressure  in  some  cases  of  arteriosclerosis  may 

the  p^ent  made  more  comfortable  by  thyroid  admini^stration.  The 

m^^tibolic  disorders  wliich  are  associated  with  lack  of  thyroid  function 

in  various  ways.  In  sole 

that  the  toxic  products  cause  a chrome  I"  „o 

the  sensitive  tissue  and  prurigo  or 

nuestion  in  my  mind  that  many  cases  of  so-called  rheumatism,  ^mc 
in  fact  conditions  of  chronic  arthritis  of  metabolic  origin,  may 

thrlViTirrperdftom  and  a more  accurate  di^msis 

before  attempting  or  -"demning  a given  Ihera^^^^  J 

the  last  two  years  I have  administeied  * inclined  to  believe  that 

precedent  to  the  difficulty.  nprhaos  an  absolutely 
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origin.  Johnson  has  recently  treated,  in  a Cornell  clinic,  a number  of 
cases  of  prurigo,  by  thyroid  extract  which  I furnished  him,  with  most 
gratifying  results.  One  case,  which  had  lasted  thirteen  years,  was  after 
some  months’  treatment  completely  cured  and  has  staid  so.  Other 
cases  of  psoriasis  which  had  resisted  all  the  usual  means  was  likewise 
cured,  and  I think  there  can  be  no  doubt  that  it  should  be  used  in  this 
type  of  disturbance. 

Thyroid  has  likewise  been  used  with  some  benefit  in  the  treatment 
of  malignant  growths.  In  my  opinion  a considerable  percentage  of  cases 
may  be  relieved  of  pain,  the  rate  of  growth  markedly  diminished,  and  a 
great  deal  of  relief  to  the  patient  obtained.  It  cannot,  by  any  means, 
be  looked  upon  as  a specific  for  this  purpose,  and  many  patients  cannot 
take  it  at  all,  because  the  heart  or  nervous  system  is  too  easily  disturbed 
by  it;  but  I have  administered  thyroid  to  a large  number  of  cancer 
patients  in  the  last  two  years,  and,  from  my  experience,  all  that  can  be 
promised  is  that,  if  the  patient  can  take  considerable  doses  of  it,  relief 
from  pain,  diminution  in  the  rate  of  growth,  and,  in  some  cases,  a very 
marked  diminution  in  the  size  of  the  growth  already  attained,  may  be 
expected,  but  it  is  in  no  sense  curative. 

Tlnnroid  has  been  a favorite  remedy  for  obesity,  and  some  of  the  most 
distressing  physical  wrecks  have  been  caused  by  excessive  dosing  for  this 
purpose.  There  is  no  question  that  thyroid  increases  the  rate  of  oxida- 
tion, and  that  it  Jiiay  cause  marked  diminution  in  weight.  Most  of  the 
patent  anti-fat  remedies  depend  upon  this  substance  for  their  effective- 
ness, and  there  can  be  no  more  dangerous  use  of  a valuable  medicine 
than  its  sale  in  this  form.  If  a physician  uses  it  for  this  purpose,  he 
should  not  attempt  a rapid  reduction.  A majority  of  the  patients  who 
will  come  to  him  for  this  purpose  will  be  women,  and  they,  in  most  in- 
stances, wish  to  reduce  rapidly  and  without  the  annoyance  of  exercise  or 
restricted  diet.  In  a great  many  cases  thyroid  administration  in  fairly 
moderate  amounts  will  result  in  a diminution  of  20  to  30  pounds  fairly 
promptly,  but  to  go  beyond  this  point  it  is  necessary  to  use  an  excessive 
dosage — therefore,  a dangerous  dosage.  I believe  it  is  unwise  and  un- 
warranted to  rely  upon  thyroid  alone  for  the  purpose  of  reducing  weight, 
and  I believe  it  is  dangerous  to  attempt  a rapid  loss  of  weight.  I never 
wish  to  see  a patient  lose  more  than  two  pounds  a week,  and  much  prefer 
that  they  shall  lose  a pound  a week,  and  that  this  loss  shall  be  accomplished 
by  diet,  exercise,  bathing,  and  such  measures  quite  as  much  as  by  the  use 
of  thyroid.  It  requires  patience,  both  on  the  part  of  the  physician  and 
patient,  to  accomplish  such  a result.  I have  recently  treated  a young 
woman  of  twenty-two  for  this  purpose.  In  the  beginning  she  weighed 
254  pounds,  and  was  extremely  weak  physically.  She  had  had  up  to 
this  time  an  enormous  appetite,  which  she  had  gratified.  During  the 
next  nine  months  she  reduced  to  176  pounds  and  was  in  good  health. 
The  largest  dose  of  thyroid  which  she  took  at  any  time  was  ten  2-grain 
tablets,  containing  5 per  cent,  of  the  pure  thyroid  heretofore  described. 

Most  of  the  conditions  for  which  thyroid  is  efficacious  develop  be- 
cause of  a metabolic  disorder,  and  the  reason  thyroid  is  beneficial  is  prob- 
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ably  because  this  metabolic  disorder  is  to  some  extent  coiTected  by  the 
use  of  thyroid.  In  addition  to  these  specific  conditions  which  have  been 
mentioned,  tliyroid  has  been  used  for  a great  variety  of  purposes,  but  they 
are  all  to  be  looked  upon  as  metabolic  in  origin,  and  as  having  some  rela- 
tion to  a disordered  or  diminished  thyroid  function. 

THE  PARATHYROID  GLAND 

It  is  only  since  Sandstrom’s  discovery  in  1880  that  we  have  known 
of  the  existence  of  the  parathyroid  gland;  and  that  the  diffeimg  histo- 
lo<Tical  structure  of  this  tissue  corresponds  to  an  independent  function  is 
!X"1L  been  established  wi*in  *e  last  three  ^ „ Even  yet 

tliere  are  a few  investigators  who  believe,  with  1 orsythe,  tha  p 

theie  aie  c essentially  thyroid  in  nature,  possessing  no  peculiar 

orsytne  s couciu  creneralization  of  Jeandelize,  that  re- 

when  Si  t^ 

“SestitS  stf.^:74- 

more  easily  demonstrated  m ca  ^ ^ ^ parathyroid  tissue 

even  in  herbivorous  animals,  the  r^  Jless  tj^ical 

will  result  in  the  developmen  i i J ? n„ye  recently  completed  a 

fashion.  In  collaboration  wite  Berk^^^^^^^ 

series  of  experiments,  using  dog  , „omnlLe  is  followed  so  directly 

of  Jeandelize.  f ^ho  deny  this  relation- 

and  invariably  by  tetany  that  methods. 

ship  could  not  following  complete  parath}Toidectomy 

The  precise  origin  of  symptoms  , ? which  these  symptoms  may 

is  yet  somewhat  obscure,  and  the  re  a lo  ^ • children,  eclampsia, 

have  to  certain  clinical  conditions,  such  as  tetany 

epilepsy,  gastric  Conditions  have  certain  re- 

tion,  is  as  yet  undefined  parathyroidectomy,  but  there 

semblances  to  the  disturbance  phvsiologiSny  or  pathologically, 

is  no  satisfactory  demonstration  y , p y present  ideas 

that  they  are  of  the  same  origin.  7 investigators  maintain 

in  regard  to  this  matter  by  stating  tl  a disturbance, 

that  a deranged  c^^f 

while  others  believe  that  it  is  ^ parathiToidectemy  is 

tabolism.  McCallum  an  g . ^ calcium,  amounting  to  a 

followed  by  “ acbyely  ^ ^ ealled  the 

caldum  dS^ncy  theory  may  be  summarized  as  fol  oiis. 
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1.  There  is  a low  retention  of  calcium  during  the  eclamptic  period  of 
gastric  tetany,  a condition  probably  similar  to  that  of  tetany  parathyreo- 
privus  (Cybulski,  Pineles). 

2.  Surgical  removal  of  the  parathyroid  gland  is  followed  by  an  in- 
creased excretion  of  calcium,  and  the  brain  of  an  animal  dead  of  tetany 
contains  less  calcium  than  is  found  in  the  brain  of  a normal  animal 
(McCallum  and  Voegtlin). 

3.  Intravenous  administration  of  a soluble  calcium  salt  promptly 
relieves  the  symptoms  of  tetany  parathyreoprivus. 

4.  The  inactivation  of  the  circulating  calcium  by  means  of  intraven- 
ous injections  of  trisodic  citrate  is  accompanied  by  muscular  twitching 
and  convulsions  similar  in  character  to  those  of  tetany,  and  these  may  be 
relieved  by  the  injection  of  soluble  calcium  salts  in  sufficient  quantity  to 
restore  the  equilibrium  (Sabbatini). 

The  evidence  in  favor  of  the  symptoms  having  their  origin  in  a meta- 
bolic toxin  may  be  summarized  as  follows : 

I.  The  symptoms  have  a central  origin. 

II.  Symptoms  are  shown  best  in  young  animals,  and  are  more  severe 
if  the  animal  has  been  kept  on  a meat  diet. 

III.  The  symptoms  have  close  relation  to  certain  clinical  conditions 
which  are  accompanied  by  severe  nutritional  disturbances. 

IV.  Gastric  tetany  is  accompanied  by  severe  metabolic  disturbance, 
it  has  similar  symptoms,  and  is  promptly  relieved  by  intravenous  calcium 
injections  and  by  parathyroid  nucleoproteid. 

V.  Bleeding,  followed  by  intravenous  infusion,  relieves  the  animal, 
a procedure  well  suited  to  free  the  body  from  a circulating  poison. 

VI.  Symptoms  are  promptly  relieved  by  the  injection  of  fresh  para- 
thyroid nucleoproteid. 

VII.  Injection  of  known  simple  poisons,  such  as  ammonia  and  xan- 
thin,  produce  symptoms  which  can  be  promptly  relieved  by  injection  of 
calcium  or  strontium  salts,  similar  to  the  relief  obtained  by  the  same 
means  in  tetany. 

VIII.  Parathyroid  tetany  has  a deranged  metabolism,  accompanied 
by  a large  increase  in  the  excretion  of  ammonia. 

It  is  certain  that  the  symptoms  are  caused  by  removal  of  the  para- 
thyroids, and  that  they  may  be  relieved  by  administration  of  parathyroid 
proteid.  For  therapeutic  purposes,  the  most  effective  method  of  admin- 
istering the  gland  extract  is  by  hypodermic  injection,  and  I give  below  the 
method  which  I have  found  effective  for  preparing  this  proteid,  and  the 
properties  and  the  physiological  action  which  it  has. 

Method  for  Preparing  Extract. — ^The  carefully  cleaned  glands  should  be 
cut  into  small  pieces  with  scissors,  and  the  comminuted  tissue  then  ground 
to  a fine  pulp  in  a large  mortar,  with  the  help  of  enough  sand  to  give  the 
whole  mass  a moist,  pasty  consistence.  The  grinding  with  sand  is  a slow, 
laborious  process,  but  the  success  of  the  extraction  depends  in  no  small 
degree  upon  the  care  with  which  this  portion  of  the  work  is  done.  The 
crushed  glands  are  next  shaken  for  two  hours  at  room  temperature 
with  six  to  eight  volumes  of  physiological  salt  solution,  to  which  have 
VoL  I — 36 
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owed  to  continue  for  eighteen  to  thirty-six  hours.  iitraiion  ni si  muug  i 
BiU7e  to  remove  tlie  fat  ami  coarser  particles  ot  tissue,  and  then  through 
fnXately  thick  paper,  will  give  a clear  extract  winch  should  be  preserved 

by  The  micleoproteid  of  the  para- 

thy.o!X  when  freshly^  prepared,  is  equal  to  the  whole  gland  m relieving 
the  symptoms  of  acute  tetany  in  dogs.  ^ 

I Mlinglte  f 7'  °“- 

‘"‘r  The^TllZotld  will  relieve  tetany  if  given  by  mouth,  but  is 
much  more  qS;tnd  certainly  effective  when  given  subcutaneously 

” Ther^atS^fse  of  Parathyroid  P™ducts.-The  ^ 

tion  in  which  parathyroid  extract  is  °*  7rthe“Cdd  ” which, 

ment  of  tetany  .Ty^  'T^^emoved,  with  the  resultant  char- 

presumably,  the  parath^oids  is  a dangerous  one  and  de- 

Lteristic  symptoms  that  instant  relief 

mands  „ of  the  calcium  lactate.  This  is  only 

above  is  likewise  indicate  • .,  t-^j.j,^^,enously  for  this  purpose  varies 

given  to  an  average-size  in  , , , ,i  . ct  smaller  injections  will  for  a 
from  2 to  6 grams.  It  is  probable  that  the  s^aUei^^J 

few  hours  control  the  active  ^ 3 grams  of  calcium  lactate  in 

I have  given  an  “"In ^ 

Z ms.  with  the  -U  of  a c^  :“';:r,Ciniec.lon  of 

of  acute  tetany  developing  ^ 

1 c.c.  of  a 1 per  cent,  solution  of  the  of  the  smp- 

three  hours  for  two  days,  witi  a rest  P^j  in  this  case  there 

toms  and  recovery  of  the  patjent.  It 

was  only  a temporary  hypofunctio  , P ^.^ted  to  those  of  eclampsia. 

My“m  clufe\lmir‘'Si«  I"  f“‘-  ^ 
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fed  an  operated  animal  a heavy  meal  of  meat  in  order  to  bring  on  the 
symptoms  of  tetany  at  a convenient  time.^ 

Because  of  these  relations,  it  is  worth  while  to  compare  the  clinical  with 
the  experimental  conditions.  I quote  from  a publication  made  else- 
where on  this  subject:  “The  nitrogen  partitions  in  the  urine  in  such 
patients  are  in  most  cases  abnormal,  with  relatively  high  ammonia, 
high  rest  nitrogen,  notable  quantities  of  kreatin,  but  with  diminished 
urea  and  Icreatinin  in  excretion.  Such  findings  indicate  severe  nutritional 
disturbance,  and  the  possibility  of  metabolie  toxins  being  responsible  for 
the  symptoms  in  such  cases  is  commonly  accepted.  The  means  of  relief 
in  acute  conditions  by  the  very  active  use  of  the  hot  pack,  diaphoretics, 
purgation,  the  high  saline  irrigation,  stimulation  of  excretion  through 
skin,  bowel,  and  kidney  through  the  vigorous  diuresis,  and  occasionally 
by  bleeding  and  saline  infusion,  are  all  based  on  the  belief  that  the  symp- 
toms are  caused  by  an  active  toxic  substance  in  the  circulating  blood.  A 
similar  method  of  treatment  is  of  clinical  value  in  the  treatment  of  para- 
thyroid tetany.  The  fact  that,  under  such  disturbed  conditions  of  nitro- 
genous metabolism,  a meat  diet  gives  rise  to  metabolic  products  which 
may  provoke  convulsions  suggests  that  the  meat  diet  has  more  than  a 
passive  role  in  producing  the  symptoms  of  parathyroid  tetany.”  The 
administration  of  calcium  salts  nr  parathyroid  extract  by  stomach  is  not 
a suitable  and  effective  means  of  controlling  symptoms  in  these  cases. 
The  chronic  tetany  following  thyroid  operations  may  need  parathyroid 
treatment  extended  over  some  months.  Halstead  and  Poole  have  re- 
ported satisfactory  treatment  of  such  cases  by  the  hypodermic  adminis- 
tration of  parathyroid  proteid  which  I furnished  them. 

The  relation  between  parathyroid  tetany  and  the  other  forms  men- 
tioned above  is  so  close  that  it  may  be  worth  while  to  attempt  treatment 
of  some  of  those  conditions  by  similar  methods,  but  there  is  no  satisfac- 
tory experience  as  yet  available  upon  which  to  base  any  predictions  re- 
garding the  possible  success  of  such  a method. 

Berkeley  has  used  parathyroid  extract  in  the  treatment  of  a large 
number  of  cases  of  paralysis  agitans.  Such  a method  is  based  upon  the 
belief  that  the  parathyroids  have  a deficient  function  in  this  condition. 
The  evidenee,  from  autopsy  material  reported  by  Thompson  and  others, 
does  not  support  this  contention,  but  we  cannot  always  draw  accurate 
conclusions  in  respect  to  the  funetional  capacity  of  a tissue  by  examina- 
tion of  its  histological  condition.  Berkeley  states  that,  to  be  successful, 
a fresh,  aetive  preparation  must  be  given  in  small  doses  over  long  periods 
of  time.  Of  26  cases  treated,  18  grew  progressively  better  during  the 
whole  period  of  the  treatment.  Other  clinicians  have  not  had  so  favorable 
results,  but  this  has,  in  part,  been  due  to  the  fact  that  they  did  not  have 
satisfaetory  preparations,  and,  furthermore,  that  they  did  not  follow  the 
method  for  a sufficiently  long  time.  Recently  many  successful  attempts 
at  parathyroid  grafting  have  been  reported,  and  it  is  not  improbable  that 
such  a method  of  replaeing  an  inactive  gland  may  become  a valuable 
therapeutie  method. 


564 


glandular  tuerapy 


the  pituitary 

The  Dituitarv  body  is  one  of  the  ductless  glands  whose  function  is 
i he  portions,  an  anterior  and  a 

very  imperfectly  know  . _ having  the  histological  structure  of  a 

posterior  lobe,  the  anterior  to  some  extent  in 

gland,  and  have  a^ different embryological  origin, 

iSd  “ oi« r^tl^esent  goes,  it  seems  certain  that  they 

tailed  description  of  our  presen  ^ experimental  removal  has 

tissue.  Its  --.‘XlSd  Ury  d«^  only  vitliin  the  last 
been  accompanied  by  “ j Cushing  in  this  country,  and  Marmesco 

two  or  three  years  ha,s  the  wo  . n , J’  UpOTee  of  harmony  m experi- 
and  Paulesco  abroad,  given  a satisfactory  degree  oi  n j 

mental  results.  dituitarv  body  leads,  in  a vast  majority  of 

The  total  removal  of  the 

cases,  to  a developinent  ""^^yj^P  ninety-six  hours.  Cushing  has 

followed  by  death  in  fro  , ^ nortions  separately  or  successively, 
been  successful  in  removing  P investigators  in  the 

and  his  conclusion  is  for  the  nutri  disturbances 

belief  that  the  anterior  obe  is  posterior  lobe  contain 

consequent  on  removal^,  a hlood-vessels,  and  temperature  control, 

substances  acting  on  .^^the  first  studies  on  the  blood-pres- 

moval  agree  in  emphasizi  g jj^f^istering  extract  show,  on  the  con- 

iological  re  m^k"  tlh 
littlLffect  from  that  of  the 

Extractof  posterior  lobe  causes  1 development, 

ens  and  slows  the  heart-beat.  « produced  by  the  adrenal.  Its 

but  it  is  much  more  marked.  After  a short  period  of 

effect  upon  the  kidney  is  espec  y accompanied  by  a 

vasoconstriction  there  is  a per  gPgbt  elevation  of  tempera- 

very  marked  diuresis.  T er  PP  ppriitary  extract  likewise  stimu- 
ture  accompanying  these  p ^nd  possibly  that  of  calcium, 

lates  metabolism  of  ^ ^^or  Schiff’s  belief  that  the  gland  exer- 

so  that  there  may  be  of  the  osseous  system.  Be  l 

cises  special  control  over  the  deye  p . n by  pituitary  extract, 

Ls  studied  the  excretion  fsLrkedly  stimu- 

and  comes  to  tbe  conclusion  tl  at  talc  of  the  bones  m 

rmeg"r;  **  "is  function.  From  histological  exam.na- 
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tion  of  other  organs,  De  Lille  concludes  that  continued  treatment  with 
pituitary  extract  results  in  hypersecretion  from  the  hypophysis,  trans- 
formation of  the  thyroid  activity  amounting  to  a hypofunction  in  some 
of  its  activities  at  least;  hypertrophy  and  hyperplasia  of  the  adrenals;  con- 
gestion of  the  kidney,  with  increase  in  volume  of  the  glomerulus.  We 
know  very  well  that  the  glands  of  internal  secretion  have  quite  remarkable 
interrelationships,  which  account  for  the  complexity  of  the  disturbances 
which  arise  in  the  course  of  their  disorders. 

Many  diverse  clinical  conditions  have  been  associated  with  abnormal- 
ities in  function  of  the  pituitary.  Marie  was  the  first  to  call  attention  to 
the  apparent  relationship  between  acromegaly  and  tumor  of  the  pituitary, 
and  in  nearly  all  instances  there  have  been  tumors  of  the  anterior  lobe 
corresponding  somewhat  to  a goitre  histologically,  so  that  it  would  appear 
that  hyperactivity  of  the  anterior  lobe  results  in  a fairly  definite  disease, 
acromegaly.  As  accompaniments  of  pituitary  tumors,  other  phenomena, 
such  as  polyuria,  glycosuria,  infantilism,  impotence,  and  a very  marked 
pathological  obesity  and  marked  muscular  weakness,  have  been  described. 

Therapeutic  extracts  on  the  market  at  the  present  time  afford  the 
following  preparations:  (1)  The  whole  gland  dried  in  the  form  of  powder 
or  tablets.  (2)  The  anterior  and  posterior  lobe  separately  dried  and 
powdered,  or  in  the  form  of  tablets.  (3)  Fluidextracts  of  the  whole 
gland.  (4)  Extracts  of  either  the  anterior  or  posterior  lobe. 

Such  clinical  observations  as  are  available  indicate  that  extracts  of 
the  anterior  lobe  have  very  little,  if  any,  therapeutic  effect,  while  the 
extracts  of  the  posterior  lobe  have  marked  effects,  equal  in  character  and 
extent  to  that  of  the  whole  gland.  The  pituitary  extract  in  suitable  doses 
causes  a marked  elevation  of  arterial  tension,  decrease  in  weight,  a marked 
diuretic  effect,  diminishes  profuse  perspiration,  diminishes  excessive 
pathological  appetite,  induces  sleep,  relieves  marked  asthenia,  and 
relieves  certain  psychic  difficulties,  and  exercises  a marked  control  over 
the  nutrition  of  the  bones  and  muscles  (De  Lille).  Below  is  given  a 
brief  table,  showing  the  symptoms  which  are  usually  associated  with 
increased  and  with  decreased  pituitary  activity. 


Decreased  Activity. 

Low  blood-pressure. 

Tachycardia. 

Sudden  heat  sensations. 

Profuse  sweating. 

Diminished  secretion  of  urine. 
Anorexia. 

Profound  asthenia. 

Increased  obesity  with  some  skin  diffi- 
culties. 

Insomnia. 

Occasionally,  signs  of  intercranial  pres- 
sure. 


. Increased  Activity. 

Increased  blood-pressure. 

Polyuria. 

Glycosuria. 

Nutritional  difficulty,  occasionally 
amounting  to  obesity. 

Hypertrophy  of  the  bones. 

Psychic  difficulties. 

Pronounced  somnolence. 

Impotence. 

Evidence  of  diminished  thyroid  activ- 
ity. 

Occasionally,  indications  of  a pituitary 
tumor. 


The  clinical  conditions  described  rarely  occur  in  a pure  form.  The 
conditions  are  generally  extremely  complex,  and  it  is  not  possible  to  give 
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definite  rules  in  regard  to  the  dosage  which  must  be  employed  in  any 
riven  instance.  This  is  particularly  so  because  the  various  preparations 
Sr  he  market  vary  in  their  activity.  Each  case  mus  be  caretull, 
on  t ie  ma  '^aniinistration  of  the  extract  guided  accordingly. 

™^™CirtoT;hnhns.  and  the  control  ot  the  effects  is  much  more 
accurate  when  given  in  associated  directly  with  the  pituitary 

the  extract  has  been  use  j aoitre,  and  other  clinicians  have 

SS  utLs  £ ^ea”L^^  in  infectious  condi- 

used  It  is  somewhat  better  known  than  at  pri^ent, 

Uhould  b U ed  thefreatest  care  because  it  is  a powerful  substance 
wShas  great  capabilities  for  doing  harm. 

the  adrenal 

The  adrenal  gland  has  an 

fi-om  it  there  has  been  obtained  a deii^  *“3^  physiological 
been  prepared  synthetically,  “ * j thif  gland.  Anatomically,  the 

action  a large  portion  of  the  .“"f  *e  medulla.  Con- 

adrenal  has  two  distinct  por  i , , ^ little.  The  character- 

cerning  the  function  of  t e the  medulla.  If  the 

is  tic  blood-pressure-raisnig  „ adrenal  extracts  are  said  to  cause 

vagus  nerve  is  in  a small  amount  of  the 

a slow  heart-beat  nse  of 

epinephrm  '^^d  in  a^few  minutes  the  blood-pressure  and 

action  is  a temporary  on  , , , r indicating  that  the  substance  caus- 

heart-beatreturn  to  normal,  prob  ly^^d^^^^  producing  these  effects  is 

ing  these  effects  is  destroye  . i i thus  giving  strong  proba- 

foLd  in  the  blood  taken  from  the 

bility  that  there  IS  a continuous  p considerably  increased  by 

has  shown  that  the  amount  pro  u j^^j^enal  extractcauses  amarked 

stimulation  of  the  splanc  n ; ^ ^ a direct  effect  upon  the 

SuSrlu"^^^  -usclc,  but  only  upon  such  as  are  inner- 

vated  by  the  sympathetic  corves.  twelve  to 

Removal  of  the  adrena  s in  n ^ j nrostration,  great  muscular 

sixty  hours,  with  ° The  function  that  the  gland  sen*^ 

weakness,  and  loss  of  ^^sci^a  respect--first, 

is  not  definitely  known.  . , , • internal  secretion  absolutely 

toxins  causes  death. 
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Various  adrenal  preparations  are  now  on  the  market,  such  as:  (1) 
The  whole  gland  dried  and  powdered.  (2)  Varied  preparations  of  the 
active  principle  of  the  gland  which  pass  under  various  trade  names, 
such  as  adrenalin,  suprarenalin,  suprarenin,  adrenin,  etc.  Ihese  active 
principles  may  be  obtained  in  solutions  of  various  strengths;  the  most 
common  form  is  a dilution  of  1 in  1000.  In  addition,  there  are  now  vari- 
ous ointments,  tablets,  suppositories,  etc.,  containing  these  active  sub- 

st/dtiiccs* 

These  preparations  are  administered  in  a variety  of  ways — by  stom- 
ach, by  absorption  from  the  mucous  membrane  of  the  mouth,  by  sup- 
posi’tones  in  the  rectum,  by  local  application  to  mucous  membranes, 
and  by  subcutaneous  and  intravenous  inoculation.  There  has  been  a 
dispute  among  physiologists  and  clinicians  as  to  the  proper  method  of 
administering  the  extract  and  the  effects  it  may  be  expected  to  produce. 
The  physiologist  has  been  primarily  concerned  in  its  reaction  upon  the 
heart  and  blood-vessels  and  not  so  much  its  effect  in  disease.  Its  effects 
are  both  local  and  general.  When  used  upon  the  mucous  membrane,  the 
most  pronounced  local  effect  is  a blanching  of  the  same,  due  to  the  local 
constriction  of  the  blood-vessels,  and  some  of  its  most  valuable  uses  are 
found  in  this  particular  property.  Advantage  is  taken  of  this  fact  to 
treat  hemorrhages  of  mucous  membranes,  reduce  a congestion  in  an  in- 
flamed mucous  membrane,  to  render  bloodless  a small  field  in  operation, 
to  delay  absorption  of  local  anesthetics,  thereby  prolonging  their  effects. 

When  given  intravenously,  the  purpose  is  to  act  as  a tonic  to  the 
vascular  system  m cases  of  shock  or  sudden  heart  failure.  In  addition, 
there  can  scarcely  be  any  doubt  that  something  further  than  the  local 
effects  on  the  mucous  membrane  may  be  expected  when  adrenalin  is 
given  by  the  stomach.  There  is  little  physiological  evidence  upon  which 
to  base  this  conclusion,  but  the  clinical  evidence  is  abundant,  and  it  is  at 
present  scarcely  to  be  questioned.  Certain  degrees  of  sensitiveness  to 
adrenalin  are  found  in  different  patients,  corresponding  somewhat  to  the 
sensitiveness  which  many  persons  show  to  thyroid,  and  for  this  reason, 
when  adrenal  extract  is  to  be  given  a patient  in  other  conditions  than  those 
of  emergency,  its  administration  should  be  begun  in  very  small  doses, 
gradually  increased  until  the  desired  effect  is  obtained.  For  hypodermic 
injection,  a dose  of  10  to  15  minims  of  a 1 in  1000  solution  is  sufficient  to 
produce  the  desired  results. 

In  the  special  lines  of  therapeutics  adrenalin  is  put  to  a variety  of 
uses.  I shall  not  describe  these  in  detail.  In  inflammatory  conditions  of 


the  eye,  ear,  nose,  and  throat  it  has  been  used,  either  alone  or  in  com- 
bination with  other  substances,  such  as  atropine,  eserine,  cocaine,  etc., 
to  diminish  the  congestion  and  reduce  inflammation.  In  the  nose  and 
throat  it  is  commonly  used  in  the  form  of  a spray  by  mixing  a quantity 
of  it  with  normal  saline  solution,  and  is  very  effective  in  diminishing  the 
turgescence  of  a mucous  membrane  in  the  simple  inflammatory  condi- 
tions. For  hemorrhages  of  the  mucous  membrane,  such  as  bleeding  from 
the  bladder,  from  nose,  from  intestinal  ulcers,  and  from  the  uterus,  it 
has  been  used  with  very  beneficial  results,  but  it  must  be  remembered  that 
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the  constriction  of  the  vessels  which  it  causes  is  only  temporary,  and  is 
often  followed  by  a marked  dilatation,  so  that,  unless  a coagulum  forms 
during  the  constricted  phase,  harm  may  residt.  Furthermore,  for  the 
control  of  hemorrhage,  the  use  should  be  local.  If  given  intravenously, 
the  tremendous  rise  in  blood-pressure  which  follows  is  likely  to  increase 
the  hemorrhage  and  may  prove  exceedingly  dangerous  to  the  patient. 

As  a cai'diovascidar  stimulant,  its  most  important  use  is  in  the  treat- 
ment of  shock,  and  Crile  has  shown  that  an  injection  backward  toward 
the  heart  through  an  artery  of  a saline  solution  containing  adrenalin  will 
often  revive  the  heart  some  minutes  after  it  has  ceased  beating.  In  certain 
diseases  it  has  come  to  have  almost  the  value  of  a specific  in  relieving  the 
attack  In  the  treatment  of  hay-fever,  adrenalin  will  prove  effective  in 
relieving  for  a time  the  severe  paroxysms  of  sneezing.  For  this  purpose, 
it  should  be  used  either  as  a spray  or  in  an  irrigator  in  a mixture  with 
normal  salt  solution.  If  the  nasal  cavity  is  irrigated  with  a mixture  of 
2 or  3 ounces  of  normal  salt  solution,  in  combination  with  3(J 
minims  of  adrenalin,  at  as  high  a temperature  as  can  be  comfortably 
borne,  there  will  be  immediate  relief.  The  mucous  membrane  vil 
diminish  in  size,  the  breathing  is  easier,  and  marked  relief  obtained. 
The  relief  is  not  permanent,  however.  The  irrigation  will  need  to  be  con- 
tinued at  intervals  in  order  to  prolong  the  effect.  If  used  m combination 
with  cocaine,  the  effect  of  the  irrigation  is  generally  more  lasting.  Ad- 
renalin therapy  in  hay-fever,  although  it  produces  a very  marked  relief, 
and  is  a valuable  therapeutic  method,  should  not  be  looked  upon  as  being 
in  the  same  category  as  the  serum  treatment  devised  by  Dunbar,  ihe 
have  been  some  untoward  results  from  the  continuous  use  of  adrena  l 
in  hay-fever,  and  adrenalin  treatment  of  hay-fever  should  therefore,  b 
considered  only  an  emergency  treatment  to  tide  over  an  attack 

Asthma.-In  severe  paroxysms  of  asthma  almost  complete  and  im- 
mediate relief  can  be  obtained  by  the  subcutaneous  injection 
minims  of  1 in  1000  adrenalin.  This,  however,  is  only  a temporary  relieb 
S is  in  no  sense  permanently  curative.  In  some  instances  rehe  will  las 
only  one-half  to  three-quarters  of  an  hour  and  again  it  may  last  three 
four  hours  to  a day.  At  any  rate,  the  relief  is  only  temporary  ^o  def- 

Me  X cln  be  X"  - tt  how  frequently  a*enahn  may  be  dm.n- 

istered  to  an  asthmatic  for  this  purpose.  Such  a quesbpn  can  onlj  be 

answered  with  respect  to  a definite  case  when  all 

Addison’s  Disease.-Addison’s  disease  resembles  in  ^an}  respect 
the  phenomena  observed  on  removing  the  ad^nal  glands  in 
is  of  course,  not  an  acute  process  In  most  instances  it  patnologica  y 
s’acoompan led  bysome  lesion  of  the  adrenal-in  a 

a tXrMar  destmetion  of  the  adrenal.  From  th.s  etandpo.nt  adrenal 
*erapX  indicated.  No  definite  promises  can  be  made  , 

be  exrected  from  such  treatment.  Statistics  show  that  a ''^5  J ' 
percentage  of  patients  with  Addison's  disease  are 
Siis  treafment.'^  Most  of  them  are  either  not  ra  ir^al 

It  is  a difficult  matter  to  replace,  therapeutic  ‘ ‘ , 

renalin,  the  continuous  function  of  the  gland.  In  most  ot 
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treated  by  adrenalin  or  adrenal  extracts,  these  have  been  given  by 
mouth,  whereas  in  nature  the  secretion  enters  the  circulation  directly 
through  the  adrenalin  vein,  so  that  the  logical  method  is  to  use  hypoder- 
mic administration  of  small  doses  of  adrenalin  administered  frequently. 
As  far  as  I can  learn,  no  cases  have  been  treated  by  this  fashion  except  one 
which  I treated  a year  ago,  giving  5 minims  of  1 in  1000  adrenalin  every 
hour,  except  during  six  hours  of  sleep.  This  required,  of  course,  a con- 
stant attendance  from  the  nurse  and  was  somewhat  troublesome,  but 
I am  convinced  that  the  effects  were  very  favorable.  T.  he  patient  im- 
proved to  such  an  extent  that  he  left  the  hospital  and  passed  out  of  my 
observation,  and  what  his  future  was  I am  unable  to  learn.  The  diied 
whole  eland  given  by  mouth  has  been  used  in  many  of  these  cases,  and 
I have  myself  treated  a number  by  administering  the  proteids  from  the 
adrenal  gland  by  mouth  with  some  apparent  benefit,  the  blood-pressure 
gradually  increasing,  general  muscular  tone  Improving,  the  gastro-intesti- 
nal  disturbance  clear^ig  up,  and  the  patient  beingmuch  better.  This  pro- 
teid  certainly  did  not  contain  adrenalin,  and  I should  at  present  be  unwill- 
ing to  make  any  statements  as  to  the  therapeutic  value  of  the  method.  I 
believe,  however,  that  the  most  favorable  method  of  treating  these  cases 
is  to  give  adrenal  extract  in  small  doses  frequently  by  hypodermic  admin- 
istration. It  hardly  seems  probable  that  the  isolated  adrenalin  represents 
the  whole  function  of  the  gland. 

Adrenalin  is  used  in  a great  variety  of  conditions  other  than  those 
which  have  been  described  here — as  a cardiac  tonic  in  infection,  as  a 
specific  for  certain  atypical  types  of  Graves’  disease,  and  to  control  par- 
oxysms in  whooping-cough. 


THE  THYMUS  GLAND 

We,  as  yet,  have  very  little  knowledge  as  to  the  exact  function  of  the 
thymus  gland.  During  embryonic  growth,  and  during  the  growing 
period  of  the  young  animal  before  puberty,  it  has  a size  and  structure 
which  indicate  that  it  has  some  important  function  to  fill  in  the  organ- 
ism. With  the  development  of  the  sexual  glands  the  thymus  retrogrades, 
and  may  be  almost  completely  absorbed  or  replaced  by  fatty  tissue. 
This  is  the  usual  course  of  events.  In  some  individuals  the  thymus 
does  not  atrophy,  but  remains  persistent.  There  appears  to  be  some 
definite  relationship  between  these  two  sets  of  glands.  If  the  sexual 
glands  be  removed  in  the  young  animal,  the  thymus  does  not  atrophy,  and 
there  are  certain  peculiarities  of  growth  which  such  an  animal  shows. 
The  bones  are  larger,  the  animal  is  heavier  in  weight,  and  has  less  of  the 
peculiar  characters  incident  to  the  sex.  On  the  other  hand,  if  in  the 
young  animal  the  thymus  gland  be  removed,  the  sexual  glands  are  certain 
to  develop  at  an  earlier  period.  However,  concerning  this  point  there  is 
yet  some  dispute.  The  thymus  does  not  fill  that  vital  function  in  the 
body  which  the  parathyroid,  the  adrenal,  and  the  pituitary  do.  In  case 
it  is  removed,  there  is  not  an  immediate  and  dramatic  death.  In  fact,  the 
observations  differ  as  to  whether  any  serious  results  at  all  may  follow  such 
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•I  removal.  The  most  recent  experiments  indicate  that,  if  the  thymus 

te  rmpkiely  removed,  a chronic  nutritional  disturbance  tollovis,  wlneh 

,nay  not  in  itself  be  fatal, 

^illX^veXIpZi  o“  deveCent  of  the  thymus  .gland. 

It  apparently  has  close  te"  !?o“  *at  in  a”oX 

o"‘”?'  iZthXaZ  We  know  that  indviduals  in  whom  the  thymus 
the  size  of  the  g ands.  v death  for  no  dis- 

ZZXcre"’Xey,  likewise  eas.ilysucc^^^^^^^^^^ 

aiZy^’elrXal"^^^^^  -omegaly,  exophthalmic  goitre, 

and  often  in  in  respect  to  its  pathology  and 

Because  of  our  ack  of  k I pg^^tic  us,e  at  the  present  time, 

function,  there  has  been  onpi^ifie  in  the  treatment  of  exoph- 

Some  years  ago  it  was  regar  e reports  in  literature  oc- 

thalmic  goitre,  and  at  the  presen  benefited  by  the  use  of 

easionally  of  eases  which 

thymus  extracts.  _ Because  _ PP  influence  the 

a growing  period  in  the  young  ani  ’ , underfed.  Animal 

growth  in  children  who  are  undersize  indicate 

Experiments  made  in  my  laboratory  during  *«  '“*  effects. 

Z it  may,  under  such  «"SpZZa7injecX  of  fairly 
Certain  animals  were  tieate  observed  to  increase  in  weight 

large  doses  of  thymus  extract,  nriiraals  kept  under  the  same 

and  health  more  rapidly  *an.  he  contol 

conditions.  Some  years  ago  i s bas  advocated  its  use  for 

cancer  (Fotheringham).  Recent  y,  y thjToid  and 

this  purpose.  I have  persona  y/  prowths.  The  preparation  wRich 
pancreas  in  the  treatment  o ma  ^be  glands  in  the  following 

I have  used  has  been  the  pure  ^ "„,,eas;  75  per  cent. 

proportions~5  per  cent.  th;^oi  > rn  to  60  grains  a day,  with  a result  of 

thyinus-given  in  doses  as  high  as  50  eases.  How 

marked  diminution  of  pain  in  a , ^^^^el^tely  nothing.  Th^-roid 
such  a result  ^iH  accomplish  the  same  results,  but 

alone,  or  ^ TeaH  will  be  somewhat  disturbed  by  a dose  of 

IS  SeXtr  gld  results.  It  is  not  in  any  sense  to  be 

regarded  as  curative  m this  condition. 

PANCREAS 

For  a number  of  years  the 

have  been  believed  to  ^ ' tnbolism  We  cannot  as  yet  draw  any 

logical  value  in  carbohydrate  metabolism.  ^ pathology 

definite  conclusions  f™” tohnhrim  main- 
of  this  gland  as  to  what  this  secretion 
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tains  that  if  pancreatic  extract  is  added  to  muscle  extract,  the  mixture 
causes  much  more  rapid  destruction  of  sugar  than  would  otherwise  occur, 
and  his  experiments  have  been  widely  quoted  in  support  of  the  existence 
of  a definite  internal  secretion.  Attempts  to  repeat  these  experiments  by 

other  investigators  have  not  been  successful. 

Total  removal  of  the  pancreas  will  in  most  eases  produce  an  acute 
death,  accompanied  by  many  of  the  symptoms  of  diabetes.  Such  a death 
and  such  symptoms  cannot  be  averted  by  the  use  of  any  kind  of  a thymus 

extract  with  which  we  are  now  familiar.  ^ r • 

With  the  above  facts  as  a basis,  pancreatic  preparations  of  various 

sorts  have  been  used  extensively  in  the  treatment  of  diabetp,  but  as  yet 
we  have  no  convincing  evidence  that  they  are  distinctly  beneficia  . 
When  facing  so  desperate  a condition  as  diabetes,  it  may  be  excusable  to 
use  any  remedy  which  promises  benefit,  but  under  no  circumstances 
should  the  use  of  pancreatic  extracts  take  the  place  of  o&er  measures, 
such  as  diet  and  hygienic  care,  which  we  know  to  have  a distinct  enect  in 
modifying  the  course  of  disease. 


SEXUAL  GLANDS 

There  is  no  question  that  the  sexual  glands  produce  an  internal 
secretion.  This  secretion  is  not  one  vital  to  the  organism.  Attention 
has  already  been  called  to  the  interrelationship  between  the  activity  of 
sexual  glands  and  the  thymus.  If  the  sexual  glands  are  removed  before 
the  age  of  puberty,  the  thymus  does  not  atrophy  as  it  normally  does  at 
this  time,  and  there  is,  in  addition,  a lack  of  development  of  distinct  sexual 
characteristics.  IVTuscular  strength  does  not  develop  to  the  extent  it 
normally  does,  and  such  animals  are  generally  fat.  Brown-Sdquard 
studied  the  effects  of  the  administration  of  extracts  of  the  sexual  glands 
many  years  ago,  and  his  results  attracted  wide  attention  at  that  time.  He 
stated  that  when  extracts  of  the  fresh  testes  were  injected  subcutaneously 
there  resulted  a remarkable  physical  and  mental  vigor.  Under  the  name 
of  the  Brown-Sequard  Elixir  of  Life  this  extract  for  a time  had  wide 
popular  use,  and  was  one  of  the  most  potent  factors  in  bringing  study 
of  the  internal  secretions  into  scientific  disrepute.  Poehl  has  in  many 
respects  confirmed  Brown-S^quard’s  opinions,  and  ascribes  them  to  a 
definite  chemical  substance — spermin — and  claims  for  this  substance  a 
remarkable  action  as  a physiological  tonic.  Zoth  and  Pragel  have  made 
ergographic  studies,  which  seem  to  indicate  an  increased  ability  to  do 
muscular  work  and  a duninished  feeling  of  fatigue  after  the  use  of  these 
extracts. 

We  know  that  in  the  sexual  glands  there  are  two  types  of  cells,  the 
reproductive  cells  and  the  interstitial  cells.  The  reproductive  cells 
may  be  killed  or  injured  by  exposure  to  the  o;-rays,  while  the  interstitial 
cells  remain,  as  far  as  histological  examination  shows,  in  a functional 
condition.  After  destruction  of  the  reproductive  cell  with  the  a:-rays 
there  does  not  develop  any  of  those  changes  consequent  upon  the  removal 
of  the  organ  as  a whole.  It  seems,  therefore,  probable  that  interstitial 
cells  furnish  the  internal  secretions. 
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The  ovaries  certainly  furnish  a secretion  which  is  of  vast  functional 
importance.  The  function  of  menstruation  and  the  development  of  the 
decidual  tissue  certainly  have  its  origin  in  substances  furnished  to  the 
circulation  by  the  ovaries.  Removal  of  the  ovaries  before  the  menopause 
is  followed  by  distressing  physical  and  mental  symptoms,  and  there  are 
many  reports  in  the  literature  which  indicate  that  administration  of 
ovarian  extracts  relieve  these  distressing  symptoms  and  also  relieve  pain- 
fid  or  scanty  menstruation.  Ovarian  transplantation  has  been  practised 
in  animals,  and  in  a few  instances  in  the  human  subject,  with  the  result 
that  the  sexual  functions  have  again  been  renewed.  Oxidation  may  be 
stimulated  by  both  extracts  of  the  testes  and  extracts  of  the  ovary. 

These  substances  are  furnished  directly  to  the  circulation,  whde 
therapeutically  they  have  been  given  in  most  cases  by  stomach.  Again 
there  is  discrepancy  between  the  method  of  the  physician  and  that  of 
nature.  For  therapeutic  purposes,  sexual  glands  are  obtained  in  the  torni 
of  powder  or  tablets.  In  most  cases  the  whole  gland  is  ground  and  dried 
for  this  purpose.  It  seems  probable  that  the  corpus  luteum  has  a some- 
what different  function  than  the  interstitial  cells,  and  some  few  prepara- 
tions, said  to  be  those  of  the  corpus  luteum  alone,  are  now  upon  the 
market.  At  the  present  time  ovarian  extract  cannot  be  recommended 
for  other  purposes  than  the  treatment  of  disorders  due  either  to  the  pre- 
mature removal  of  the  ovaries  or  to  a probable  functional  inability  ot 
the  ovaries.  During  the  natural  menopause  the  organism,  as  a wlmle, 

is  readjusting  itself  to  the  new  conditions,  and  ovarian  extract  may  be  a 

valuable  aid  in  temporarily  relieving  the  disturbance  ^File  these  read- 
justments are  going  on.  No  authentic  dosage  can  be  recommended. 
Preparations  of  different  manufacturers  vary  so  widely,  and  patients  a 
so  differently  susceptible,  that  each  case  must  be  treated  by  itselt. 


TUBERCULIN  AS  A THERAPEUTIC  AND 
DIAGNOSTIC  AGENT 
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TUBERCULIN  AS  A THERAPEUTIC  AGENT 

In  the  discussion  of  tuberculin,  I make  neither  excuse  nor  apology 
for  its  employment,  and  what  I write  shall  not  be  in  the  nature  of  a 
defense,  but  a plain  statement  of  the  facts  which  I have  been  able  to 
gather  from  careful  study  and  observation  during  fifteen  years  of  prac- 
tical experience  in  its  employment  as  both  a diagnostic  and  a therapeutic 

^ To  be  sure,  there  are  those  who  will  disagree  with  me,  claiming  that 
tuberculin  is  still  on  trial.  For  such  there  is  convincing  proof  in  the 
literature  of  the  last  ten  years  if  they  will  accept  it.  Scientists  might 
still  be  expending  energy  in  proving  that  the  world  is  round  if  they  would 
attempt  to  convince  every  opponent.  The  time  for  defense  is  past.  It 
now  remains  for  the  friends  of  tuberculin  to  continue  studying  their 
remedy  and  the  method  of  its  administration,  so  that  better  results  may 
be  obtained,  and  so  that  it  may  be  made  a safe  measure  for  general 
use. 

At  the  beginning  of  this  discussion,  I wish  to  emphasize  the  fact  that 
tuberculin  is  only  one  of  many  measures  to  be  used  in  the  treatment  of 
tuberculosis,  and  that  it  should  always  be  reinforced  by  correct  living, 
open  air,  suitable  diet,  proper  rest,  and  exercise,  and  all  such  measures 
as  tend  to  keep  the  patient  in  a high  state  of  nutrition. 

It  should  be  understood  that  tuberculin  is  a cure  for  tuberculosis, 
and  not  for  consumption.  Much  of  the  misunderstanding  of  this  remedy 
depends  upon  the  fact  that  many  clinicians  are  expecting  tuberculin  to 
replace  dead  and  decaying  tissue  with  new  cells,  to  fill  in  cavities  with 
functionating  lung,  to  make  scar  tissue  equal  normal  lung  tissue  in  its 
functionating  powers,  to  renew  degenerated  heart  muscle  so  that  it  can 
overcome  an  increased  pulmonary  resistance,  to  restore  crippled  and 
weakened  digestive  and  assimilative  powers  to  such  an  extent  that  they 
are  as  good  as  new;  in  fact,  many  have  expected  tuberculin  not  only  to 
cure  tuberculosis,  but  to  remove  all  those  conditions  which  have  resulted 
from  advanced  consumption.  This  cannot  and  should  not  be  expected 
of  any  remedy. 

It  is  not  the  province  of  tuberculin  to  cure  consumption;  it  is  the 
province  and  the  duty  of  the  medical  profession  to  see  that  tuberculosis 
does  not  become  consumption. 
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In  spite  of  the  good  results  which  have  been  produced  by  the  proper 
use  of  tuberculin,  faulty  use  and  failure  to  realize  its  limitations  are 
likely  to  bring  disappointment  to  many  medical  men  who,  without  suih- 
cient  understanding  of  the  remedy,  are  taking  up  its  employment  and 
expecting  it  to  do  the  impossible.  By  such  a course  there  is  danger  of 
again  bringing  reproach  upon  the  remedy  and  once  more  casting  gloom 

over  the  cause  of  tuberculosis.  ^ i i 

What  is  Tuberculin  ? — ^'fhe  term  tuberculin  is  used  to  de.signate  a 

number  of  remedies,  differing  from  each  other  in  their  method  of  pro- 
duction, but  resembling  each  other  in  that  they  are  all  prepared  fiom 
die  tub;rcle  bacillus  and  the  culture  medium  upon  which  it  has  grown. 
These  preparations  differ  in  the  strain  of  bacilli  from  which  they  are 
made  Tnd  in  their  content  in  toxin.  The  same  preparation  of  tuberculin 
differs  when  made  from  bacilli  of  different  virulence;  also,  when  made 
from  the  same  strain  of  bacilli  grown  on  different  media. 

Discovery  of  Tuberculin. — ^The  discovery  of  tuberculin  was  made 
oossible  by  two  observations  of  Koch;  first,  that  pinea-pigs  reacted 
Sently  to  inoculations  of  pure  culture  of  tubercle  bacilli  when  they 
had  previously  been  infected  with  tuberculosis  than  when  they  were 
healthr  A hLlthy  pig,  when  inoculated  with  a pure  culture  of  tubercle 
Su  ta  ntantiti  Jsufficient  to  cause  an  infection,  shows  no  s.gns  at  the 
seat  of  inoculation  at  first;  but,  in  the  course  of  ten  days  or  two yeefa 
a nUule  appears  which  breaks  down  and  remains  an  open  “"t'' 

1 j n r Pto  m’fT  Tf  a oiff  which  is  already  tuberculous,  on  the 

which  bears  more  particularly  upo"  ‘t*- 

culin  therapy  is  ‘^e  ™e 

:?S.tr™Zre:  are  injected  W 

but  no  constitutional  symptoms  app  ’ already  tuberculous 

the  sterilized  cultures  wdl 

within  a short  time.  However,!  ein 

with  very  small  doses  of  the  sterilize  ^ • ^g  instances  a 

the  pigs  improve  and  their  lives  are  prolonged  and  in  so 

cure  is  attained. 

These  two  observations  show:  ^ tubercle  bacilli  fortifies 

gui « “ 

in  — dead  cu^es 

‘"StrfiXele?;^^^^^^  will  increase  their  immunity 

S alStrir^i^hstanding  and  --3  ,„Uures 

tuberculin  which  are  at  our  disposal  to-day. 
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Basis  for  Curative  Action  of  Tuberculin. — The  curative  action  of 
tuberculin  depends,  on  the  one  hand,  on  its  powers  to  increase  the 
patient’s  immunity  to  the  tubercle  bacillus  and  its  toxins;  and,  on  the 
other,  to  its  action  in  stimulating  the  tissue  about  the  foci  of  infection. 

Animal  experiments  have  shown  that  the  greatest  degree  of  immunity 
is  attained  by  the  use  of  living  virulent  tubercle  bacilli  in  doses  which  the 
animal  is  able  to  overcome.  In  the  act  of  overcoming  the  virulent  bacilli 
the  oro*anism  forms  sufficient  antibodies  not  only  to  cure  the  infection, 
but  to  fortify  the  animal  against  further  infection.  Expeiiments  of 
Homer,  Calmette,  Valid,  and  others  show  that,  when  an  animal  has  once 
recovered  from  tuberculosis,  it  possesses  a high  degree  of  immunity, 
and  even  an  animal  which  harbors  an  unhealed  disease,  though  it  may 
not  be  able  to  heal  out  its  own  infection,  yet  has  immunity  against  an 
infection  from  without.  Cultures  of  weakened  virulence  will  also  pro- 
duce an  immunity,  but  of  lesser  degree,  while  dead  cultures  produce  one 
of  still  lesser  degree. 

It  seems  impractical  to  attempt  to  treat  human  beings  with  virulent 
cultures  of  tubercle  bacilli  or  even  with  cultures  of  weakened  virulence; 
so,  up  to  the  present  time,  except  for  a few  isolated  instances,  the  at- 
tempts to  raise  the  specific  immunity  of  human  beings  to  tubercle  bacilli 
has  been  confined  to  the  employment  of  dead  cultures  and  extracts  made 
from  the  tubercle  bacilli. 

Many  attempts  have  been  made  to  confer  immunity  on  animals 
against  virulent  tubercle  bacilli  by  the  use  of  dead  cultures  and  the 
various  tuberculins.  Most  of  these  have  been  unsuccessful,  although  a 
few  men  have  reported  successes.  This  failure  has  been  used  as  an 
argument  against  tuberculin,  but  it  does  not  hold,  for  the  conditions  are 
different.  As  noted  by  Koch,  in  one  of  the  observations  above,  the  ani- 
mal which  is  already  tuberculous,  and  the  one  which  is  healthy,  reacts 
very  differently  toward  dead  cultures  of  bacilli.  Tuberculins  are  inert 
when  injected  into  healthy  animals  unless  the  dose  be  very  large.  It 
would  seem  that  a previous  infection  with  virulent  bacilli  is  probably 
necessary  in  order  to  produce  the  necessary  antibodies  to  call  out  the 
specific  action  of  dead  cultures  or  tuberculins;  and  it  may  be  that  those 
animals  which  have  been  successfully  immunized  against  virulent  cul- 
tures by  tuberculins  had  a previously  healed  tuberculous  focus  which 
furnished  this  principle,  whatever  it  may  be,  which  is  necessary  to  call 
out  the  specific  immunizing  action  of  dead  cultures. 

Action  of  Tuberculin. — Koch  originally  was  of  the  opinion  that 
tuberculin  acted  by  causing  necrosis  of  the  tuberculous  tissue  and  a 
separation  of  it  from  the  healthy  tissue. 

Wassermann  and  Bruck  have  described  an  antituberculin  which  they 
find  in  tuberculous  tissue  and  in  the  blood  of  patients  who  have  pre- 
viously been  treated  with  tuberculin.  According  to  them,  this  anti- 
tuberculin  is  found  especially  in  the  tissues  at  the  seat  of  the  infection, 
and  its  combination  with  the  tuberculin  causes  the  reaction.  This 
theory  has  not  been  accepted,  although  the  presence  of  antituberculin 
has  been  confirmed  by  other  observers. 
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The  theory  of  Wolff-Eisner  has  much  in  its  favor  and  is  heartily 
championed  by  Sahli.  lie  considers  that  all  tuberculins  contain  frag- 
ments of  bacilli,  and  that  the  tuberculin  reaction  depends  upon  the 
tuberculin  being  acted  upon  by  the  tuberculolysins,_  which  are  found 
in  the  body  of  individuals  affected  with  tuberculosis.  1 he  injection 
of  tuberculin  also  stimulates  this  formadon.  When  tuberculin  enters 
the  tissues,  it  is  at  once  split  up  by  the  action  of  the  lysins  into  other  ^ 
stances,  which  are  far  more  toxic  than  the  tuberculin  itself,  ihese 
very  toxic  products  probably  have  a part  in  the  causation  of  the  gene^ial 
‘ind  focal  reactions  which  accompany  the  injection  of  tuberculin  e 
dst  — that  they  stimulate  die  body  cells  to  the 
toxic  bodies,  which  combine  with  not  only  themselves,  but  with  the 
toxins  engendered  by  the  bacilli  in  the  focus  of  the  disease. 

^ Whether  this  theory  is  correct  or  not,  it  furnishes  a working  hypothe- 
sis wldch  seems  to  coL  more  nearly  satisfying  the  conations  sur- 
roundine  the  tuberculin  reaction  than  any  previously  ottered. 

The^specific  action  of  tuberculin  depends,  first,  on  its  power  to 

stimulate  the  cells  of  the  organism  to 

agents;  second,  on  the  local  hyperemia  produced  about  the  tubercu 

^^^^Farlv  in  the  life  of  the  tubercle  the  blood-vessels  are  cut  off.  A 
natiSay  have  a high  degree  of  immunity  and  still  not  be  cured  of  his 

We'oflef^^^^^^  of  disease, 

Ob,  b,  b.  '—J 

found  in  the  body  fluids;  but,  sooner  or  later,  the  disease  is  ° ’ 

because  more  bacilli  will  immune 

P?acfcalir«^^^^^^^ 

Many  patients  who  are  treated  with  tub  , number  of  the 

cannot  be  counted  against  the  reme  y,  ecc  disease  wdiich  offers 

patients  so  treated  are  in  advanced  s age ^ ^ 

U difficult  in  cure  -e  been 

the  best  advantage.  , , u c The  nrobable  reason  is  because 

able  to  get  better  results  in  all  branches 

they  know  better  how  to  use  the  cemedy^  Th  .s  h« 

of  medicine.  One  ™cgeon  Ms  cSts  better;  so  it  is 

how  to  operate,  and  also  becau  ,.r..iilin  There  is  a time  to 

wUh  the  physician  who  adm.msters  tubercuhn.  Ihe.e 
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give  a dose  of  tuberculin  and  a time  not  to  give  it.  There  is  a time 
to  increase  the  dose  and  a time  when  not  to  increase  it.  The  recog- 
nition of  this  comes  only  with  much  experience  and  close  study.  We 
must  judge  the  actual  value  of  tuberculin  clinically  by  the  results  which 
are  obtained  by  men  who  use  it  most  successfully,  the  same  as  we  judge 
the  actual  value  of  a surgical  operation  by  the  results  of  the  best  opera- 
tors. The  practical  value  is  another  thing,  depending  upon  whether 
or  not  it  can  be  employed  generally.  Tuberculin  is  being  employed 
generally  with  a measure  of  success;  but  the  results  must  not  be  expected 
to  be  the  best  that  tuberculin  can  produce. 

The  practical  therapeutic  application  of  tuberculin  in  several  hundred 
cases  of  tuberculosis,  during  the  past  fifteen  years,  has  convinced  me 
that  it  is  a remedy  of  great  value.  Its  value  is  shown  by : 

(1)  A greater  percentage  of  favorable  results  are  obtained  where 
tuberculin  is  used  than  where  it  is  not  used. 

(2)  Patients  whose  condition  is  stationary  and  often  when  pro- 
gressive, who  will  not  improve  under  ordinary  hygienic  measures,  often 
improve  at  once  on  the  addition  of  tuberculin  to  the  treatment. 

(3)  Patients  who  are  treated  with  tuberculin  do  not  seem  to  develop 
as  many  tuberculous  complications  and  suffer  as  many  extensions  of  the 
disease  as  those  who  are  not  treated  by  it. 

(4)  Tuberculous  complications  are  more  often  cured  when  the  patient 
is  treated  by  tuberculin  than  when  he  is  not  so  treated. 

(5)  Patients  improve  faster  when  tuberculin  is  added  to  the  hygienic 
regime,  thus  shortening  the  period  of  necessary  treatment. 

(6)  Patients  who  have  been  treated  by  tuberculin,  and  who  have 
obtained  an  apparent  cure,  do  not  suffer  relapses  nearly  as  often  as  those 
who  have  not  been  so  treated. 

With  reference  to  the  effect  of  tuberculin  upon  the  various  tuberculous 
complications,  I consider  the  following  observations  as  worthy  of  men- 
tion: 

Tuberculous  laryngitis  yields  very  readily  to  tuberculin  treatment, 
even^  many  of  the  severe  infiltrations  and  ulcerations  healing.  In 
treating  several  hundred  cases  of  tuberculosis,  most  of  whom  were  in  the 
advanced  stage  of  the  disease,  I have  found  it  necessary  to  aspirate  for 
pleural  effusion  only  about  half  a dozen  times ; and,  in  patients  who  have 
come  under  treatment  when  suffering  from  effusion,  with  the  exception  of 
the  few  instances  mentioned,  it  disappeared  quite  readily.  Careful 
measuring  of  the  urine,  before  and  after  treatment,  showed  a rapid 
increase  in  the  quantity  after  tuberculin  was  begun.  Fistula  in  ano, 
enlarged  glands,^  tuberculous  otitis  media,  and  tuberculous  conditions 
of  the  genito-urinary  tract  have  almost  universally  improved,  and  a 
feir  proportion  of  them  have  been  cured  under  tuberculin  treatment. 

ven  tuberculous  enteritis  has  been  improved,  and  in  a few  exceptional 
cases  it  seemed  entirely  cured. 

Choice  of  Preparation  of  Tuberculin. — ^There  are  many  prepara- 
tions of  tuberculin  which  have  been  used  in  the  diagnosis  and  treatment  of 
tuberculosis.  I shall  mention  only  the  ones  with  which  I have  had  per- 
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sonal  experience,  or  .;i.ich  1 have  had  the  opportunity  to  study  in  the 

practice  of  other  can  be  successfully  treated  by 

1 am  convinced  t ‘ Although  some  seem  to  be  more  valu- 

most  preparations  of  tub  the  method  of 

able  than  others,  yet  I rvJflml  m-eoaration  When  asked  what 

„si"g  advisl  i, fa  given  case  of  tuberculosis, 

answer  ‘‘the 

charge  of  the  case  knows  how  active,  but  the 

geous  !° understands,  than  by  a better 

preparation  whose  ad  ,„„t;nned  that  living  bacilli  produce  some 

It  seems,  as  previously  n „Hhlishment  of  immunity.  Whether 
substance  which  is  ^sentia  ° carried  on  successfully  or  not  by 

the  treatment  of  tuberculosis  settled  in  the  future.  While, 

the  use  of  '‘™8  been  in  rare  instances  that  experiinenters 

as  mentioned  above  It  tias  only  healthv  animals  against  mfec- 

have  been  able  to  immunize  ^P^ntuberc^ 

tionbytheu^  oftube™^^^^  ,b,e  to  simulate  the 

Srolre.producti^  Sg^truTbacflii  produce  the  greatest 

i.umSanfl^ealising  the 

tically,  it  seems  that  m our  o"  ^ *e  toxins  of  the  bacillus, 

preparations  which  come  near  containing  both  the  toxins  which 

This  would  consist  m using  a rem  y tissues  or  in  the  culture 

are  given  off  during  the  grow  ^ ^ bacilli.  Preparations  which 

fluidl  and  *oae  ou"d  m tte  ,,,,,  ( on 

meet  these  condition  i find  a mixture  which  is  often  used  of 

R old  tuberculin  with 

IZ  doe!  not  destroy  the^power  ^Ouberc*  ^prif:  H oT^mJ 
reaction,  but  it  causes  a P^o  p opinion  that  a preparation  which 

hai  noTbetn  a! heat  should  have  greater  immunizing  value 

tuberculins  made  frorn  bovi^  have  especially  noted  their  superior 

fewer  and  less  marked  reactions  and  have  ejey^^^ 

inBuence  in  lowering  thaUn  the  administration 

ffirber^rirrriW 

S'ssirrsS"  “ — •' 

tubercle  toxin  m the  , : f^r  more  in  the  manner  m which 

tubffc»arii“^  individual  preparation  that  is 
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used  - yet  I have  found  it  extremely  advantageous  to  have  at  my  command 
sevei^l  different  preparations.  On  finding  that  a patient  is  not  doing 
well  on  one  preparation,  I change  to  another,  usually  with  a favorable 
result.  Especially  have  I been  impressed  with  the  advantage  of  having 
the  same  preparation  made  from  both  the  bovine  and  human  strains  of 
bacilli.  It  is  rare,  in  my  experience,  to  find  a patient  who  is  sensitive 
to  tuberculins  made  from  both  the  bovine  and  human  bacilli.  He  will 
usually  tolerate  both,  but  I have  found  that  the  average  pulmonary 
case  tolerates  the  preparations  made  from  bovine  bacilli  best. 

In  a few  cases,  where  the  patient  suffered  from  active  tuberculosis 
of  both  the  lungs  and  glands  and  the  lungs  and  peritoneum,  I found 
that  the  pulmonary  condition  improved  under  the  bovine  tuberculin,  but 
was  irritated  by  the  human,  while  the  glands  and  peritoneum  improved 
on  human,  but  were  irritated  by  the  bovine.  Skill  is  required  in  adapting 
the  tuberculin  to  the  patient.  Long  experience  demonstrates  that  some 
patients  will  do  better  on  one  preparation  than  on  another;  and  yet, 
if  one  were  called  upon  to  tell  why,  he  could  not  do  so.  If  a patient  does 
not  do  well  on  one  preparation,  the  inference  is  often  drawn  that  he  is 
not  suited  to  tuberculin  treatment.  This  is  erroneous.  If  I find  that 
a patient  does  not  do  well  on  one,  I try  another,  and  by  this  method  I 
have  never  found  a patient  who  was  suited  to  treatment  to  whom  I could 
not  suit  a tuberculin.  The  reason  for  the  change  is,  as  mentioned 
above,  that  preparations  vary  when  grown  on  different  media  and  when 
made  from  different  strains  of  bacilli. 

Preparations  of  Tuberculin. — Old  tuberculin  (O.  T.),  Koch’s 
original  preparation,  is  the  beef  broth,  containing  5 per  cent,  of  glyce- 
rine, slightly  alkalinized,  upon  which  human  bacilli  have  grown  for  a 
period  of  from  six  to  eight  weeks,  filtered  and  treated  by  boiling  for  an 
hour,  and  then  concentrated  over  a water-bath  to  one-tenth  its  volume. 
It  is  a variable  product,  depending  on  the  virulence  of  the  strain  of 
bacilli,  the  development  of  their  growth,  and  the  medium  upon  which 
they  grow.  It  contains  50  per  cent,  of  glycerine.  The  initial  dose  is 
0.001  to  0.1  mg. 

Bacillus  filtrate  (B.  F.),  Denys,  is  the  bouillon  culture  of  human 
tubercle  bacilli  filtered  through  porcelain.  It  is  neither  concentrated 
nor  has  it  been  subjected  to  heat.  Denys  claims  that  it  is  more  active 
than  O.  T.,  because  the  latter  has  been  deprived  of  some  of  its  active 
principles  by  heating.  The  initial  dose  is  from  0.0001  to  0.01  mg. 

Perlsucht  tuberculin  (P.  T.  O.),  Spengler,  is  a filtered  bouillon 
culture  of  bovine  bacilli,  concentrated  in  an  incubator,  at  37°  C.  to  one- 
half  of  its  original  volume.  It  is  then  restored  to  its  original  volume 
by  the  addition  of  glycerine.  One  cc.  equals  100  mg.  of  P.  T.  O.  The 
initial  dose  is  from  0.001  to  0.1  mg. 

Tuberculin  Beraneck  is  a 20  per  cent,  solution  of  equal  parts  of 
an  unheated  precipitate,  caused  by  the  action  of  60  per  cent,  alcohol  upon 
a culture  of  tubercle  bacilli  grown  upon  a special  unneutralized  medium 
containing  glycerine,  but  no  peptone,  and  an  extract  made  by  treating 
tubercle  bacilli  by  a 1 per  cent,  solution  of  orthophosphoric  acid.  The 
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1 intracellular  and  extracellular  toxins, 

preparation  contains  bot  einnlovinent  of  this  preparation 

Those  who  have  had  expeiienc  . ^ ^ The  initial  dose 

are  convinced  that  it  is  less  toxic  than  U.  i . oi  i . • 

is  0 05  cc^  its  nations  containing  V,oth  the 

T.  B.V.  and  1 . 1 •,  S > 1 f,s,.mer  being  made  Iroin 

extracellular  and  ^ from  cultures  of  bovine  bacilli, 

cultures  of  human  bacilh  and  'f ^^de  are  grown  upon  a 

The  bacilli  from  is  0.00000001  to  0.0000001  mg 

special  medium,  i he  imiiai  u virulent  human 

^ Tuherculm  R.,  Koch,  is  an  first  extracted 

tubercle  bacilli,  which  have  been  gio  centimeter  contains 

m^of  sohil^"^^^  initial  dose  is  0.001  to  0.002  mg.  of  the 
pulverized  bodies  of  baci  i,  w i extracted  vdth  alcohol  and  ether 

h"  ."—5  - "•  “ " • 

solid  extract.  /-r  -p  >>  Koch  is  a glycerine  emulsion  of  living 

Bacillen  emulsion  (B.  b.),  ’ -p-  Pulverized,  containing  5 mg. 

unheated  vifulent  human  tuberde  brf  p.dv<^t  . 
of  solid  extract  to  each  cubic  centimeter. 

0.0001  solid  substance.  Cuender  is  a glycerine  emulsion  of 

Perlsucht  ade  in  the  same  manner  as  B.  E. 

crushed  bodies  of  bo,™ 

The  initial  dose  is  0^°““  „ 'V  Vticii.-'While  I do  not  wsh 
Nastin-Tb-A  and  standpoint  of  therapy,  I feel 

to  discuss  these  two  . them  as  probably  throwing  some 

that  it  is  my  duty  to  “11^^^^^  b/ioducts  made  from  the  tubercle 

sr  a wS=£5^^^ 

bi  administering 

in  all  the  various  ways  f ^bon,  inoculation,  intravenous  injec- 

system,  such  as  by  the  mouth  mhala  ^ dosage  ex- 

tion,  and  subcutaneous  injection,  yet  tn 

dudes  all  but  the  last  two.  favorably  on  the  administration 

Latham  and  others  have  curves  which  indicate  that 

of  tuberculin  by  the  showing  subcutaneously, 

the  action  is  the  same  as  w intestinal  juices  alter  the  rent  , 

The  fact  that  the  gastric  f inexactness  of  dosage  speaks 

however,  together  w.*  holds  in  the  case  ot  mta  a- 

against  the  method,  he  produced  by  all  of 

tion  and  inunction  mc““  , medy  is  absorbed, 
methods,  which  shows  that  the  lemeuy 
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Intravenous  injections  have  been  used  by  a few  clinicians.  I have 
er  been  able  to  see  any  advantage  in  this  mode  of  administration; 
the  contrary,  I see  decided  disadvantages. 

The  pathology  of  tuberculosis  shows  that  there  is  no  lack  of  forma- 
tion of  toxins  in  the  body.  Products  having  the  same  general  character 
as  tuberculins  made  in  the  laboratory  are  present  in  the  tuberculous 
foci;  but  it  is  probable  that  the  cells  of  the  tubercle  and  those  adjacent 
to  them  are  but  faintly  able  to  respond  to  their  stimulus  and  produce  the 
specific  antibodies  necessary  to  the  cure  of  tuberculosis.  It  is  probable 
that  specific  immunizing  bodies  may  be  formed  by  any  of  the  tissue- 
cells.  It  is  accepted  as  a fact  that  when  we  inject  tuberculin  subcu- 
taneously into  the  arm  or  back,  or  any  other  part  of  the  body,  that  the 
local  cells  which  come  in  contact  with  the  remedy  at  the  site  of  injection 
react  and  produce  the  antibodies.  It  would  seem  that  these,  being 
removed  from  the  focus  of  the  disease,  would  be  better  able  to  respond. 
When  the  remedy  is  used  intravenously,  on  the  other  hand,  it  is  carried 
directly  to  the  lungs,  and  the  first  cells  stimulated  are  those,  at  least  in 
part,,  which  are  already  overstimulated  and  unable  to  respond  fully  in 
the  production  of  antibodies. 

Another  disadvantage,  although  this  can  be  overcome  by  care  in 
dosage,  is  the  rapid  action  of  the  remedy  when  administered  in  this 
manner.  It  would  seem  to  me  that  the  slower  absorption  from  the  sub- 
cutaneous injection  would  be  more  desirable.  While  the  danger  of 
infection  through  faulty  technique  in  the  intravenous  injections  can 
scarcely  hold  in  this  day  of  aseptic  methods,  yet  the  great  ease  of  the 
subcutaneous  injections  must  recommend  them.  I can  see  no  valid 
reason  for  the  therapeutic  employment  of  tuberculin  in  any  other  manner 
than  subcutaneously,  unless  it  be  for  some  temporary  cause. 

Method  of  Diluting  Tuberculin. — For  convenience  in  administer- 
ing tuberculin  a series  of  dilutions  should  be  made,  each  one  of  which 
is  one-tenth  the  strength  of  the  next  higher.  This  solution  can  be 
made  either  by  the  use  of  a hypodermic  syringe  or  a pipette  graduated 
to  the  metric  scale  ; but  it  is  important  that  the  dilutions  always  be 
made  with  the  same  measure,  because  a slight  variation  in  the  amount 
of  tuberculin  contained  in  one  of  the  more  concentrated  solutions  would 
make  a marked  difference  in  the  amount  in  one  of  the  higher  dilutions. 

For  diluting  fluid  sterilized  normal  salt  solution,  plus  .4  per  cent, 
phenol,  can  be  used  for  most  all  of  the  preparations,  although  Denys 
prefers  that  his  preparation,  B.  F.,  be  diluted  with  normal  salt  solution. 
Where  no  phenol  is  used,  however,  the  solution  is  liable  to  become  in- 
fected by  contaminating  bacteria,  and  extreme  care  must  be  used.  T.  R. 
is  best  diluted  by  20  per  cent,  glycerine  solution. 

_ I rarely  make  more  than  one  cubic  centimeter  of  the  various  dilu- 
tions at  a time.  This  makes  the  solutions  fresh,  prevents  waste,  and 
reduces  the  danger  of  contamination.!  The  following  is  the  method 
used  by  me  for  diluting  the  preparations  of  tuberculin: 


582  TUBERCULIN 


AS  A THERAFEUTIC  AND  DIAGNOSTIC  AGENT 


Dirkctions  rou  Diluting  O.  T.  Kocu  and  B.  F.  (Denys). 

, 1 J-  ^ nor  cent,  plieuol  for  O.  T.,  and  Btenllzed  normal 

(Diluent:  Sterilized  normal  suit  sulutto +^.4  ^ 


Sol.  No.  0 
Sol.  No.  I 
Sol.  No.  II 
Sol.  No.  Ill 
Sol.  No.  IV 
Sol.  No.  V 


Dm>cn-.ONS  loi.  Dn.OTiNO  P.  T.  0.  (Spenoleb). 
(Diluent:  Normal  salt  solution  + .4  per  cent,  phenol.) 


-r^  ^ T T?  flCoCH)  AND  WaTERY  EXTRACT  (VON  RuCK). 

Directions  for  Dilutin  . • • p for  T B.  and  normal  salt  + .4  per  cent. 

(Diluent:  Normal  salt  solution  + Water^^  ' ^ 

.1  ec.  orig.  sol.  + .9  cc.  ciuucni.  .i  oc  \ ^ , .00001  gm.  or  .01  mg.  „ g j jtq  jjj 

tittttttng  B E (Koch)  and  P.  E.  (Spengler). 
Directions  for  Diluting  a.  > 

(Diluent:  Normal  salt  solution  + .4  per  cen  . p • ^ ^ ^ 

1.  cc.  original  solution  = .005  or 

.2  cc.  ori|.  sol  + .8  cc.  d «ent  .1  cc  (1|  m ^ 

i^c. lol. So!  i ce  «-m.)  = -OOOOOlgm.  or  .001  mg. 

injection  of  Tubercnlin.-Tlpne  »' 

therapeutic  ^^|™racfcallf  resolves  itself  into  the  time  of 

sometimes  believed,  ^nd  practica  y patient.  As  an 

greatest  convenience  for  PJ  be  cited  that  the  quiet  of  the 

argument  in  favor  tendency  to  reaction,  while,  if  given  m 

patient  during  sleep  lessens  the  tende 

the  morning  or  afternoon  he  \7  of  the  remedy  in  the  morn- 

This  apparent  objection  to  the  ad  Zoning  the  patient  to  remain 

ing  or  afternoon  may  be  ovjcome  byjautm  g^^^  convenience 

quiet  after  injection.  p R„„p  a record  of  the  reactions  that  occur 
and  because  I am  more  ap  o reaction  after 

than  when  the  remedy  is  given  ^t  ^^e  nature  of  the  disease, 

the  dose  has  been  admin  stered  laries  ^ -on  of  tuberculin  used, 

probably,  with  the  indivul^  “irnHSeL  it  may  be  delaved  tor 

In  some  it  comes  on  four  hou  , powever,  when  the  injection 

two  days.  In  the  great  before  night  and  may  be 

is  given  in  the  naormnp  the  sufficient  to  cause  a 

recorded  on  the  day  s chart  subjectne 

rise  of  temperature,  but  only  sho  achino-,  the  patient  viH 

rym;toms,'^such  as  ll^nd  if  the 

='!;  ^ ■' 

symptoms  may  be  unrecognized. 
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Site  of  Injection.— The  site  of  injection  is  likewise  largely  a matter 
of  convenience.  1 formerly  gave  a great  many  injections  in  the  loose 
tissues  between  the  scapula;,  also  in  the  tissues  covering  the  upper  por- 
tion of  the  abdomen  and  deep  into  the  muscles  of  the  upper  arm  At 
present  I am  using  the  flexor  surface  of  the  forearm  as  recommended  by 
C Speno-ler  more  than  any  other  site,  and  injecting  the  tuberculin  sub- 
cutaneoitsly  This  site  is  convenient  and  the  subcutaneous  injection 
offers  excellent  opportunities  of  observing  the  degree  of  reaction  of  the 
tissues  to  the  dose,  and  affords  an  excellent  control  for  dosage.  Since 
it  is  probable  that  all  of  the  fixed  cells  have  the  power  to  form  antibodies, 
it  makes  little  difference  beyond  that  of  convenience  where  the  injection 
is  made  as  long  as  it  is  in  tis“sue  which  is  vascular.  It  seems  to  me,  how- 
ever, that  it  is  best  to  change  the  site  with  each  injection,  thus  insuring 
that 'the  tuberculin  does  not  constantly  stimulate  the  same  cells. 

' Deep  Muscular  and  Subcutaneous  Injections.— Deep  muscular  and 
subcutaneous  injections  ai’e  of  equal  value  therapeutically  as  fai  as  I 
have  been  able  to  judge,  although  the  latter  give  more  useful  informa- 
tion regarding  the  time  and  size  of  dosage  than  the  former.  Whether 
or  not  it  be  accepted  as  true,  as  C.  Spengler  has  suggested,  that  the 
reaction  in  the  tuberculous  focus  and  that  in  the  subcutaneous  tissue 
at  the  point  of  injection  be  coextensive  in  point  of  time,  nevertheless, 
I have  found  that,  when  tuberculin  has  been  given  with  the  proper 
aseptic  precautions,  and  the  method  of  ascending  dosage  has  been  used, 
this  local  tissue  reaction  does  not  appear,  as  a rule,  until  a comparatively 
large  dose  has  been  employed.  This  seems  to  suggest  that  the  limit  of 
safe  dosage  is  approaching.  If  such  a local  reaction  clears  away  within 
a few  days,  the  same  dose  may  usually  be  repeated  with  safety,  and  not 
infrequently,  by  the  use  of  caution  in  increasing  and  spacing  the  dosage, 
the  treatment  may  be  continued.  I am  in  the  habit,  however,  after  one 
or  two  distinct  local  reactions,  of  changing  the  tuberculin.  If  the  reac- 
tion is  due  to  tuberculin  made  from  human  cultures,  I change  to  one 
made  from  bovine  cultures  and  vice  versa.  I have  often  noted  where 
a distinct  local  reaction  has  been  produced,  that  a small  dose  of  the  same 
tuberculin  is  apt  to  cause  another  local  reaction,  and  by  changing  to  a 
tuberculin  made  from  another  variety  of  bacilli,  from  human  to  bovine, 
and  vice  versa,  it  is  possible  to  gradually  increase  the  dosage  again  without 
producing  local  reactions  until  a higher  dosage  has  again  been  attained. 

More  important  than  the  manner  of  administering  the  injection  is  the 
accuracy  of  dosage.  If  a number  of  patients,  who  are  taking  doses  of 
different  strength  of  tuberculin  are  being  treated  with  the  same  syringe, 
it  at  once  becomes  clear  that  it  is  very  important  to  be  sure  that  the 
syringe  is  thoroughly  washed  of  all  remains  of  the  higher  concentration 
before  a dose  of  lower  concentration  is  administered.  Neglect  of  this 
is  sometimes  followed  by  a severe  reaction. 

Tuberculin  Reaction. — ^The  action  of  tuberculin  is  closely  bound  with 
what  is  termed  “tuberculin  reaction.”  While  there  is  some  question 
as  to  the  cause  of  the  tuberculin  reaction,  yet  its  manifestations  are 
very  definite.  We  assume  that  the  tuberculin  reaction  is  just  the  same 
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as  the  reaction  which  occurs  every  now  and  tlien  in  tuberculous  patients 
when  the  bacilli  themselves  or  their  toxic  products  are  acted  upon  by 
the  defensive  elements  which  have  been  produced  by  the  cells  of  the 
body,  producing  general  malaise,  rise  of  temperature,  and  the  other 
symptoms  which  are  so  well  recognized  in  the  course  of  tuberculosis. 
Whatever  the  exact  explanation  is,  we  are  safe  in  assuming  that  it  is 
due  to  a reaction  between  the  tuberculin  and  the  protective  substances  of 

Tuberculin  reactions  are  of  three  kinds,  the  local  reaction  at  the 
site  of  injection,  the  focal  reaction  in  the  focus  of  the  disease,  and  the 

general  reaction.  . • * i 

The  local  reaction  is  of  special  importance  m diagnosis  as  noted 

in  the  conjunctival  test  as  described  by  Wolff-Eisner  and  Calmette,  the 
skin  test  by  von  Pirquet,  Morro,  and  Ligmeres,  and  the  intracutaneous 
by  Moussu  and  Mantoux.  It  is  also  often  of  importance,  as  1 mentioned 
aLve,  in  determining  the  point  of  safety  of  dosage  when  tuberculin  is 

reactior,  which  occurs  in  and  about  the 
focus  of  infection.  This  can  be  readily  studied  m visible  tuberculous 
infiltrations  and  ulcerations.  The  degree  of  reaction  depends  upon  die 
dosage-  if  the  dose  of  tuberculin  be  very  small  it  may  only  appear 
very  slight  hyperemia.  If  the  dosage  be  a little  larger  it  appears  as  a 
distmct^congestion  with  exudation;  and,  if  it  be  still  larger  and  the 
tt  on  be  prolonged,  it  may  even  cause  destruction  of  the  tuberculous 
dssue.  tL  clinical  symptoms  which  follow  a focal  reaction  vary  accord- 
ing to  its  severity  and  the  site  of  the  disease.  TTnwpver 

^ A slight  focal  reaction  may  produce  no  symptoms  at  all.  Howe  , 
if  the  ttge  be  a little  large^  sympto^s  varying  in  intensity  may  be 
noticed  A focal  reaction  in  the  lung  may  produce  a slight  feeling 
coLtriction  or  an  increased  tendency  to  cough,  or  an  increase  of  expec- 
toration In  the  larynx  it  may  produce  a feeling  of  uneasiness,  disco 
“actual  pain,  the  inZtines  it  may  produce  pa.n  or  dtarrhea. 

^L^1e?m‘ ■‘;rjt:trn'"-  is  used  to  designate  the  symptoms 
“atient  ma7Z  4 have  a severe  aching,  and  may 
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even  feel  nauseated.  These  symptoms  are  usually  accompanied  by 
a marked  rise  of  temperature  and  increased  pulse-rate.  If  the  reaction 
be  still  stronger,  the  patient  may  have  a distinct  chill  and  a very  high 
temperature  and  pulse-rate.  The  symptoms  of  a general  reaction  usu- 
ally pass  off,  according  to  their  severity,  in  from  two  to  five  days. 

Schemata  for  Dosage. — Many  writers  have  attempted  to  give  accu- 
rate instructions  for  the  use  of  tuberculin.  There  has  been  a tendency  ever 
since  tuberculin  was  first  discovered  to  try  to  make  the  method  of  admin- 
istration conform  to  simple  rules.  It  has  been  suggested  that  doses  be 
given  so  many  days  apart,  and  that  the  size  of  the  dose  should  be  increased 
each  time  by  a certain  amount  according  to  a set  rule.  Such  a plan 
can  never  give  the  best  results  in  the  use  of  tuberculin.  I never  treat 
two  patients  exactly  alike.  One  patient  may  bear  increases  much 
more  rapidly  than  another,  and  also  bear  the  dosage  more  often.  If  one 
wishes  to  derive  the  best  results  from  the  administration  of  tuberculin, 
he  must  first  have  a definite  idea  of  what  tuberculin  is  and  how  it  acts, 
and  then  study  tuberculosis  carefully,  acquaint  himself  thoroughly 
with  his  patient,  and  then  be  guided  entirely  by  the  circumstances  at  the 
time,  as  to  the  interval  and  increase  of  dosage.  I realize  full  well  that 
physicians  want  some  definite  way  to  give  tuberculin,  but  I can  no  more 
see  how  there  can  be  a definite  way  of  giving  tuberculin  than  there  can  be 
a definite  way  of  operating  and  treating  patients  in  severe  surgical  affec- 
tions. The  best  results  can  only  be  obtained  by  strict  individualization. 

Prior  to  beginning  the  administration  of  tuberculin,  it  is  necessary 
to  observe  the  patient  for  a few  days,  to  make  a careful  diagnosis  of  his 
tuberculosis  condition,  and  to  form  as  accurate  an  opinion  as  possible 
of  his  reactive  powers.  During  this  time,  as  well  as  during  the  entire 
course  of  treatment,  the  temperature  and  pulse  should  be  taken  every 
two  hours  and  carefully  recorded. 

It  is  best  to  have  such  a record,  covering  a period  of  from  three  to 
ten  days,  before  the  first  dose  is  given.  The  carefully  recorded  symp- 
toms during  these  first  few  days  of  observation  give  us  a record  with 
which  to  compare  the  condition  after  beginning  the  administration  of 
the  remedy. 

It  is  also  necessary  during  this  time,  as  well  as  during  the  entire 
period  of  treatment,  to  keep  a careful  record  of  the  prominent  symp- 
toms, in  order  that  we  may  note  any  change  upon  them  produced  by 
the  tuberculin.  The  amount  of  sputum,  the  feeling  of  malaise,  aching, 
nervousness,  condition  of  appetite,  sleep,  and  pain  at  the  seat  of  infec- 
tion should  be  carefully  noted,  to  see  whether  or  not  they  are  influ- 
enced by  each  dose  administered. 

I would  suggest  the  following  as  a safe  plan  for  the  administration 
of  tuberculin.  First,  no  matter  what  preparation  is  given,  begin  with  a 
dose  so  small  that  it  is  practically  certain  no  reaction  will  be  produced. 
This  dose,  of  course,  will  vary  materially  according  to  the  preparation 
that  is  used,  and  according  to  the  condition  of  the  patient.  Second, 
always  keep  the  dose  short  of  producing  a general  reaction.  The 
patient  who  has  very  slight  symptoms  of  tuberculosis  is  more  apt  to 


686  TUBERCULIN  AS  A TIIERArEUTW  AND  DIAGNOSTIC  AGENT 

react  than  one  tvho  has  more  markea  symptoms.  I usually  begin  to 
patients  who  are  extremely  nervous  and  those  who  have  had  recent 
advances  in  their  disease,  also  timse  wlm  are  .nclnmd  to  run  a tempera- 
ture or  whose  reactive  powers  are  low,  with  smaller  doses  than  I do 
Others  I would  also  give  smaller  doses  to  a young  iji^l^idual  than  I 

otne  s.  Tf  Uvo  first  dose  is  borne  well,  the  dosage  can 

would  to  an  older  one.  Jt  the  lust  uobc  is  t ’ ex  ..  OQ  25 

usually  be  increased  as  follows:  1.  2,  3,  4,  5,  (i,  7,  8,  9,  10,  lo.  20,  2o, 

"preparation  in  careful  and  'lands  can^ 

vanced  muA  toter  I"  slowly  rather  than  too 

ra°;tny.  The  intervals  between  d^  ^^ttn  to'tgt  wi“^ 
the  dose  becomes  larger.  My  custom  nas  oee  b increasing 

dose,  admini^eiang 

the  interval  so  ^ ten  days,  according  to  the  prepara- 

has  been  increased  f important  in  beginning  the  administration 

it.  By  increasing  the  amount  of  tnbei^  hypersensibility  is 

patient  is  materially  '"ei-e^ed  and  ^ have  been  treated  by 

decreased.  I ^ ^„t  intervals,  who  Bnally  developed  a state 

small  doses,  given  at  mt  q either  a local  or  tempera- 

of  hypersensibility  «hi*  “af  ested^  b^y^eito  a 

ture  reaction  every  time  a d , ,LT.p,din  uoorly.  The  proper  mter- 

to  mean  that  the  . ^g^^ient  hL  been  treated  in  a faulty 

manner  and  has  very  successfully  by  changing  to 

Such  patients  , can  usua  ly  be  the  dose  rapidly. 

another  preparation  of  tubercu  , ^ whether  it  is  better  to 

Large  and  Small  doses  of  tuberculin  or 

treat  tuberculosis  by  repeated  m]  considerable  thought 

by  rapidly  increasing  d^es  -- ‘be  men  who 

and  discussion,  bver  since  -v.  , Petruschky,  C.  Spengler, 

have  used  it  most  successfu  y,  the  method  of  gradually  increas- 

von  Ruck,  and  Trudeau  have  given  It  by  the  ^ g^^ 

ing  the  dosage;  and  I bebeve  we  enn  safety  say  t 

•;s“  Tm . - 1■”|'^ 

of  giving  small  doses,  m]ecti  ^Jl^  successful  in  the 

dose  very  slightly,  if  a • the  joints,  bones, 

treatment  of  surgical  hut  if  the  results  are  carefully  coin- 

glands,  and  gendo-urmary  system  but  1 ^ 

^ared  with  those  by  gradu^^^^^^  I,  the 

that  the  results  by  the  latter  m i^ot^been  able  to  produce  as 

« tra!r:U  tv  ones.  1 nave  always  felt 
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that  I was  doing  my  patient  the  most  good  when  I was  giving  a dose 
iust  short  of  reaction  and  increasing  his  tolerance  to  the  highest  degree 
possible  Laro-e  doses,  however,  should  never  be  given  according  to  a 
definite  scheme,  but  according  to  the  patient’s  condition  and  his  tol- 
erance to  the  remedy. 

It  has  been  my  good  fortune  to  treat  many  cases  ot  tuberculosis  ot 
the  larynx,  and  some  of  the  pharynx,  tonsil,  and  tongue.  The  healing 
of  these  visible  lesions  has  probably  taught  me  more  of  the  action  of 
tuberculin  than  any  other  experience  which  I have  had.  It  has  always 
seemed  to  me  that  the  healing  is  hastened  in  these  cases  by  administering 
a dose  sufficiently  large  to  produce  a local  reaction,  allowing  the  reaction 
to  pass  off,  and  then  increasing  the  dose  so  that  a distinct  focal  reaction 
is  again  obtained.  In  this  way  the  part  is  kept  in  an  interrnittent  state 
of  reaction.  In  order  to  produce  this  result  I have  found  it  necessaiy 
to  increase  the  dosage.  A dose  that  will  produce  a local  reaction  to-day 
will  probably  not  do  so  a few  days  later.  From  the  theoretical  standpoint 
there  is  a decided  advantage  in  the  increased  dosage.  Wolff-Eisner 
and  others  have  shown  that  antibodies  (lysins)  are  found  in  much  greater 
numbei’S  after  large  doses  of  tuberculin  than  after  small  doses.  In 
the  establishment  of  immunity  the  degree  of  resistance  which  is  produced 
seems  to  depend,  at  least  to  a certain  extent,  upon  the  amount  of  the 
specific  stimulating  substances  which  are  employed.  Of  course,  this 
may  be  true  only  up  to  a certain  point,  beyond  which  the  reactive  powers 
of  the  patient  may  be  overtaxed;  nevertheless,  it  does  seem  to  hold  good, 
if  we  may  judge  from  the  effect  upon  animals  in  the  production  of  anti- 
toxins. 

We  know  that  small  repeated  doses  fail  to  produce  hyperemia  in  the 
focus  of  infection,  while  constantly  increasing  doses  are  nearly  always 
attended  by  it.  We  must  look  upon  this  local  hyperemia  as  a very 
favorable  condition  for  cure,  both  in  its  effect  in  stimulating  the  absorb- 
ing power  of  the  cells,  and  in  its  increased  opportunity  of  applying  the 
immune  bodies  at  the  focus  of  disease. 

The  small  doses  are  especially  favorable,  as  mentioned  above,  in 
circumscribed  foci ; but,  it  seems  that  where  the  disease  is  more  extensive, 
the  larger  doses  are  much  more  active.  This  may  be  due  to  the  fact  that 
small  doses  are  capable  of  stimulating  the  machinery  of  immunization 
sufficiently  where  the  disease  is  not  very  extensive,  but  unable  to  meet 
the  needs  where  the  disease  is  more  extensive. 

There  has  been  considerable  discussion  regarding  the  maximum 
therapeutic  dose  of  the  various  preparations  of  tuberculin.  In  my 
practice  I have  no  set  maximum  dose.  I have  found  this  to  vary  with 
the  patient  and  the  condition  to  be  treated.  It  seems  to  me  that  we 
must  use  common  sense  above  all  else  in  the  employment  of  tuberculin, 
and  recognizing  the  various  degrees  of  susceptibility  of  different  patients, 
we  cannot  help  seeing  that  the  maximum  dose  differs  for  different  indi- 
viduals. It  is  well,  however,  to  know  what  is  considered  the  maximum 
dose  of  the  various  preparations,  for  it  is  wise,  as  a rule,  not  to  exceed 
them.  These  are  O.  T.,  1 cc.;  P.  T.  O.,  1 cc.;  B.  F.,  1 to  2 cc.;  T.  R., 
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10  to  20  mg.;  11.  E.,  5 mg.;  Watery  extract,  1 cc.  of  the  1 per  cent, 
extract;  T.  11.  V.,  mg.;  and  P.  V.,  TTif  iiig- 

Guide  to  Dosage. — A question  of  some  importance  is  whether  or  not 
it  is  safe  to  administer  tuberculin  without  the  laboratory  determination 
of  the  opsonic  power  of  the  blood.  While  clinicians  had  developed 
a safe  and  successful  method  of  administering  tuberculin,  depending 
entirely  upon  clinical  observations,  and  were  producing  excellent  results, 
their  work  was  threatened  with  discredit  after  the  publication  of  Wright  s 
monumental  work  on  the  effect  of  tuberculin  upon  the  immunizing 
content  of  the  blood.  Those  of  us  who  had  employed  the  gradually 
increasing  dosage,  believing  that  the  increase  of  the  patient  s tolerance 
to  the  remedy  was  of  value  either  in  itself  or  in  certain  conditions  which 
the  larger  doses  produced,  were  suddenly  confronted  with  a mass  of 
criticism,  and  told  that  our  apparent  cures  and  arrestments  had  not  been 
produced  in  a scientific  manner;  there  seemed  to  be  some  question  for  a 
time  whether  or  not  the  ultra  advocates  of  the  new  method  were  going 
to  permit  the  patients  who  had  been  successfully  treated  to  remain  cured. 
After  the  effect  of  the  first  announcement  had  passed  over,  however, 
and  the  scientific  world  had  again  gained  its  equilibrium,  it  was  found 
that  tuberculosis  could  be  successfully  treated  with  both  large  and 
small  doses,  and  while  the  estimation  of  the  opsonic  content  of  the 
blood,  when  done  by  men  whose  technique  is  accurate,  is  of  value  as  a 
guide  to  dosage,  yet  it  is  not  necessary.  _ Wright’s  epoch-making  work 
must  not  be  underrated,  however,  for  it  has  accomplished  much  for 
the  establishment  of  the  principle  of  vaccine  therapy  upon  a rational 
basis.  At  the  same  time  the  opsonic  index,  as  generally  estimated,  prob- 
ably gives  far  less  accurate  information  upon  which  to  base  the  tuberculin 
dosage  than  clinical  data  obtained  by  careful  observation.  It  seems  to 
be  gSierally  accepted  by  those  who  are  committed  to  the  gradual  increase 
in  dosage  that  the  best  results  are  obtained  by  pushuig  the  remedy  to  e 
point  of  tolerance  and  keeping  just  short  of  a reaction.  Since  tolerance 
is  established  quite  readily,  as  a rule,  this  method  warrants  a fairly 

’^^^Hypers^nsibility.— This  is  a condition  which  sometimes  arises 
during  the  course  of  tuberculin  treatment.  Sometimes  it  is  met  at  the 
beginning  of  treatment,  under  which  circumstances  those  who  use  only 
one  varifty  of  tuberculin  are  prone  to  declare  that  the  patient  is  not 
rtedTtuberculin  treatment;  while  those  who  have  at  tl--  command 
several  tuberculins,  and  especiallly  those  made  from  both 

bovine  and  human  cultures,  will  consider  it  ^ 

to  another  preparation.  While  it  may  l^'been 

ment,  on  the  other  hand,  it  may  not  occur  until  after  the  \ 

under  treatment  for  some  time.  I recall  one  patient  who  had  take 
^ cc  of  von  Ruck’s  watery  extract,  which  is  a preparation  conta  g 
1 per  cent  of  solid  extract  of  the  tubercle  bacillus,  when, 
irie St  so  sensitive  that  he  could  not 

of  tm^mLtTecam^^^^^^  to  tuberculin  made  from  bovine 
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cultures,  but  bore 'those  made  from  human  cultures  well  I have  seen 
in  a number  of  instances  hvpersensibility,  manifested  by  local  reactions 
at  the  site  of  injection  and  by  slight  temperature  reaction.  I am  of  the 
opinion  that  the  very  best  way  to  avoid  this  condition  is  to  begin  treat- 
ment with  smalt  doses,  and,  with  short  intervals  elapsing  between  the 
doses,  to  increase  the  quantity  of  tuberculin  at  each  injection  quite 
rapidlv  If  the  patient  seems  to  be  sensitive,  I change  the  prepara- 
tion. “it  seems  especially  effective  to  change  from  a preparation  from 
bovine  culture  to  one  of  human  and  vice  versa.  Since  adopting  this 
method  of  treatment  I have  had  no  difficulty  with  this  troublesome  com- 

^ ' Hypersensibility  is  not  inconsistent  with  immunity.  In  fact,  it 
must  be  looked  upon  as  a specific  reaction  dependent  upon  _the_  presence 
of  immune  bodies;  nevertheless,  it  is  a troublesome  complication  when 
it  develops  in  the  course  of  tuberculin  treatment,  and  one  to  be  avoided 

if  possible.  . 

Choice  of  Patients  for  Tuberculin  Treatment.— Koch  insisted 

that  patients  should  be  treated  in  the  early  stage.  Every  man  ■who  has 
had  clinical  experience  in  the  treatment  of  tuberculosis,  whether  with  or 
without  tuberculin,  insists  on  the  same  thing;  yet,  in  order  to  obtain  early 
cases  in  public  institutions  three-fourths  of  the  applicants  must  be 
rejected,  and  private  institutions  would  be  unable  to  run  without  accept- 
ing advanced  cases.  Nevertheless,  in  spite  of  this  fact,  great  headway 
is  being  made  in  the  treatment  of  this  disease. 

Formerly,  it  was  believed  that  only  non-febrile  cases  of  tubercu- 
losis were  suited  to  tuberculin  treatment.  In  fact,  this  rule  is  adhered 
to  by  many  to-day.  It  is  true  that  non-febrile  cases  respond  best  to  all 
forms  of  treatment,  but  tuberculin  in  experienced  hands  does  not  need 
to  be  confined  to  such  narrow  limits.  I believe  that  it  is  safest  and  best 
for  beginners,  if  they  are  going  to  use  tuberculin  at  all,  to  confine  their 
administration  of  it  to  non-febrile  cases.  The  expert,  however,  who 
knows  his  remedy  well  and  has  his  patients  under  full  control,  as  is 
the  case  in  a sanatorium,  will  find  a very  valuable  aid  in  the  careful 
administration  of  tuberculin  in  many  febrile  cases.  He  must  not  expect 
tuberculin,  however,  to  do  impossible  things.  He  must  be  satisfied  if 
it  lowers  the  temperature  or  pulse-rate,  or  relieves  some  of  the  other 
more  prominent  toxic  symptoms,  or,  if  it  stimulates  the  absorption  of 
some  of  the  inflammatory  products  in  the  area  of  infection  or  aids  in 
preventing  the  spread  of  the  disease  to  other  foci. 

Febrile  cases  are  the  most  difficult  to  treat,  no  matter  by  what  method. 
Advanced  febrile  cases  of  pulmonary  tuberculosis,  whether  treated  or 
untreated,  whether  treated  properly  or  improperly,  run  an  uneven  course. 
Their  temperature  rises  and  lowers,  not  only  because  of  the  tuberculous 
process  and  the  associated  infections  that  may  be  in  the  lung,  but  because 
of  the  absorption  of  poisons  from  dead  tissue  and  because  of  the  various 
tuberculous  complications.  It  also  varies  with  external  influences. 
These  conditions  make  it  very  difficult  for  one  to  give  an  opinion  as  to 
the  effect  of  a given  therapy  and  demand  that  the  most  severe  cases  be 
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treated  only  under  the  most  favorable  circumstances,  and  if  they  are 
to  be  treated  by  tuberculin  at  all,  that  it  be  given  only  by  men  who  are 

expert  in  the  use  of  the  remedy.  _ p . i i • 

It  is  often  pointed  out  that  advanced  progressive  cases  of  tubeiculosis 

do  not  do  well  under  tuberculin  treatment.  A casual  observation  of 
these  cases  reveals  the  fact  that  this  same  type  does  not  do  especially 
well  under  treatment  when  tuberculin  is  not  used.  My  personal  behot 
is  that  this  class  of  cases  can  often  be  helped  immeasurably  by  the  caretu 
administration  of  tuberculin.  I believe,  however  that  their  treatment 
should  be  left  to  men  who  are  expert  in  the  use  of  the  reniedy,  because 
greater  skill  in  dosage  and  greater  judgment  are  required  than  in  the 
treatment  of  ordinary  cases.  Whoever  wishes  to  treat  advanced  pro- 
gressive cases  must  make  as  accurate  a diagnosis  as  possible,  so  as  to 
know  what  to  expect  from  the  disease  and  what  from  the  remedy.  e 
must  expect  some  of  the  densely  infiltrated  areas  of  the  lung  to  go  on  to 
destruction,  and  the  cheesy  degenerated  areas  to  form  cavities.  He 
must  expect  the  absorption  of  the  material  from  the  diseased  areas 
to  produL  fever  and  its  accompanying  syinptoms  and 
discouraged  if  the  disease  shows  some  tendency  to  spread  From  the 
proper  use  of  tuberculin,  however,  one  can  expect  many  of  the  Foducte 
Sf  IJiflammation  to  be  absorbed,  relieving  the  severe  congestimi  an^ 
saving  some  of  the  lung  tissue  from  going  on  to  destruction.  He  can 
expec^t  many  of  the  areas  in  the  lung  which  are  less  advanced  to  heal 
evm  while  the  temperature  continues  and  the  most  severely  diseased  areas 
are  breaking  down.  He  can  also  hope,  with  a reasonable  degree  of  cer- 
tainty of  fulfilment,  that  the  tuberculin  treatment  will  aid  in  preventing 

the  extension  of  the  disease.  . . 

To  determine  these  points  in  tuberculin  treatment 
careful  diagnostic  methods  and  more  accurate  records  than  are  usua  y 

The  reason  usually  given  for  not  employing  tuberculin  in  such  cases 
is  that  such  patients  are  already  saturated  with  tubercnhn.  This  reason 
ignores  other  sources  of  fever,_such  as  that  caused 
teria  the  absorption  of  necrotic  material,  advancement  of  the  disea 
™s  and  other  complications.  It  also  disregards  the  common  theory 
which  seems  quite  plaiisible,  that  the  tuberculin  which  escapes  from  the 
foci  of  infection  probably  expends  most  of  its  force  upon  le  a jac 
injured  cells,  whfch,  because  of  their  injured  condition  and  because 
ZmL  less  continuous  action  of  the  tuberculin  upon  them,  fail  to 

following  observa«om 
tubenculin  - " 

into  cells  that  are  remote  from  the  seat  of  mfecti  , y 
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able  to  react  with  the  produc- 
tion of  specific  immune  bodies 
which  are  necessary  for  cure. 

The  reckless,  ignorant  use 
of  tuberculin  is  to  be  con- 
demned under  all  circum- 
stfinces.  I would  suggest  that 
beginners,  after  carefully 
studying  the  I’emedy  and  the 
disease,  confine  their  efforts 
to  early  and  non-febrile  cases. 
I would  also  suggest  that  ex- 
perts cautiously  extend  their 
employment  of  tuberculin  to 
active  cases. 

It  is  usually  considered 
that  a high  pulse  is  a contra- 
indication to  the  employment 
of  tuberculin.  With  this 
opinion  I cannot  agree.  On 
the  other  hand,  I consider 
tuberculin  our  best  remedy  for 
the  reduction  of  temperature 
and  pulse  when  the  cause  is  a 
tuberculous  toxemia.  I sub- 
mit chart  I in  illustration  of 
this  point.  I was  pleased  in 
a recent  visit  to  find  that  Prof. 
Neusser,  of  Vienna,  is  using 
tuberculin  in  fever  cases.  Plis 
assistant  praised  it  as  one  of 
the  best  antipyretic  remedies 
at  our  command. 


Illustrating  the  antifebrile  ac- 
tion of  tuberculin  and  especially 
of  the  bovine  tuberculin.  This 
patient  had  run  a temperature 
varying  from  101°  to  103°  F.  and 
a pulse  from  110  to  130  for  three 
months  before  entering  the  insti- 
tution, and  had  been  on  small  doses 
of  human  tuberculin  given  at  infre- 
quent intervals.  Besides  tliis  she 
had  been  treated  by  rest  and  Iry- 
gienic  measures  in  her  home.  In 
less  than  a month’s  time  after  the 
beginning  of  bovine  tuberculin,  ad- 
ministered in  gradually  increasing 
doses,  the  temperature  was  reduced 
to  the  point  shown  in  the  chart. 
Key  to  Dosage. — M.  mg. 


Fig.  86. 


— .00000001  mg.;  ^ M.  mg.  = .0000001  Mg.;  1 M.  mg.  = 000001  mg.;  5 M.  mg. 
.000005  mg.;  t.  mg.  =.00001  mg.,  and  t.  mg.  = .00005  mg. 
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Favorable  Effects  upon  Symptoms  Shown  when  Tuberculin  is  Ad- 
ministered.— ^When  a patient  is  put  upon  tuberculin  treatment,  if  theprep- 
aration  is  properly  adapted  to  him,  there  usually  takes  place,  within  a very 
short  time,  an  amelioration  of  the  syni])toms  which  are  of  a toxic  natuie. 
Nervousness  and  malaise  lessen  land  disa])pear,  the  appetite  improves, 
the  patient  sleeps  better,  and  the  temperature  gradually  approaches 
normal.  The  extent  to  which  this  relief  of  symptoms  takes  place  depends 
upon  the  nature  and  severity  of  the  infection  and  the  individual  peculiari- 
ties of  the  patient.  The  improvement  of  symptoms  is  often  noted  m 
patients  who  have  carried  out  the  hygienic,  open-air  treatment  tor  a 
time  without  attaining  a satisfactory  result,  and  then  are  treated  with 
tuberculin.  The  improvement  in  some  cases  is  almost  mapcal,  the 
iniections  seeming  to  furnish  the  stimulus  which  has  been  lacking. 

Duration  of  Treatment. — One  often  hears  tuberculin  treatment 
spoken  of  as  a “course”  of  so  many  weeks,  or  so  many  doses,  or  of  a 
sufficient  length  of  time  to  attain  a certain  dosage.  1 his  is  at  variance 
with  my  ideas  of  tuberculin  and  its  action.  Individualization  is  the 
only  plan  to  follow.  Each  patient  has  his  own  dose  and  his  own  time 
of  dosage,  and  the  length  of  treatment  is  an  individual  matter  ^ly  plan 
has  been  to  treat  my  patients  until  I have  obtained  the  best  result  pos- 
sible. This  varies  from  four  to  six  or  eight  months  in  i^ap^ent  cases 
one  year  or  more  in  advanced  cases.  I am  of  the  opinion  that  the  metho 
of  Petruschky,  somewhat  modified,  would  be  the  best,  but  it  is  practical  y 
impossible  of  attainment.  His  plan  is  to  treat  the  patient  for  a time, 
arriving  at  a certain  dosage,  then  waiting  for  a few  months  and  repeating 
this  then  waiting  for  a few  months  more  and  repeating  again.  I 
would  suggest  that  it  would  be  wiser  to  treat  the  patient  until  a cessatio 
removable  signs  has  been  reached  and  then  wait  for  a 
time  and  resume  injections.  The  difficulty  wtffi  dus  plan  .s^hat  d s 
impossible  to  have  patients  do  as  one  wishes  them  to  do.  a rule 
padents  will  not  take  a course  of  treatment,  resume 
of  living  for  a time,  and  then  return  to  treatment  again.  Necess  y 
demand  that  we  keep  them  under  treatment  uffiil  *e  b«^r“ul  ^s- 
sible  has  been  attained,  whether  it  requires  few  months  or  many,  i 
generally  understood  time  of  treatment  for  tuberculosis  is  far  short 
Tuberculosis  from  the  nature  of  its  pathology,  is  a slow  disease  to  he  . 
Mne  s P odueed  through  the  blood;  and  the  "^”7*  *e  ffiberel 
is  , Shat  the  blood  cannot  enter  it  at  all  or  only  w.th  difficulty.  The 
entire  area  affected  and  surrounding  tissues  X®n  scar 

and  a retardation  of  the  Bow  of  ^h  jtme  cure 

STIuberculin  a Safe  Remedy  for  General  Use  ?-It  is  very  desirable 
rr”fiJsS'S'adShStioS^  tuberculin  requires  careful 
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discernment,  and  the  best  results  can  only  come  through  experience. 
It  is  a very  dangerous  remedy  when  wrongly  used.  I believe  it  is  just 
as  essential  that  men  who  use  tuberculin  should  be  trained  in  its  use  as 
those  that  are  contemplating  performing  surgical  operations  should  first 
see  the  operations  performed.  How  many  times  when  we  ask  a physi- 
cian what  preparation  of  tuberculin  he  uses,  and  in  what  dosage,  we 
receive  some  such  reply  as  this ; It  is  a preparation  by  — - , and 

I give  5 drops  from  such  and  such  a bottle.  One  feels  like  asking, 
“ Have  we  forgotten  the  harm  that  can  be  done  by  the  ignorant  use  of 
tuberculin  and  have  all  the  warnings  of  the  first  era  of  disaster  been 
given  for  nought.  ” 

The  man  who  treats  tuberculosis  successfully  will  not  know  dosage 
by  so  many  drops  of  such  and  such  a solution.  He  must  remember  that 
he  is  dealing  with  a remedy  which  is  very  powerful,  and  a drop  of  one 
solution  may  contain  one  million  or  one  hundred  million  times  more 
of  tlie  bacillary  extract  than  that  of  another,  so  whoever  administers 
tuberculin  should  know  definitely  how  much  of  the  product  he  is  giving 
at  each  dose,  and  should  not  remember  it  as  drops,  but  as  milligrams  or  a 
certain  part  of  a milligram. 

During  the  last  few  years  a number  of  instances  have  come  under 
my  observation  where  laymen  were  treating  themselves  with  tuberculin. 
I feel  that  I cannot  protest  too  strongly  against  such  a practice.  Few 
laymen  realize  fully  the  dangers ^hich  they  are  subjecting  themselves  to 
in  this  practice.  No  physician  has  any  right  to  place  tuberculin  in  the 
hands  of  a layman  for  self-dosage. 

I believe  the  following  principles  should  govern  those  who  use  the 
remedy : 

(1)  Any  man  who  has  intelligence  and  training  necessary  to  practise 
medicine  should  be  able  to  administer  tuberculin,  provided  that  he  will 
first  study  the  preparations  and  know  their  action;  second,  study  tuber- 
culosis in  the  light  of  recent  investigations,  so  as  to  know  the  condition 
with  which  he  is  dealing;  and  provided  he  familiarizes  himself  with  the 
administration  of  the  preparations  perfectly  by  following  their  use  in 
the  hands  of  men  who  are  expert  in  their  administration. 

(2)  No  physician  should  attempt  to  employ  tuberculin  if  he  has  only 
an  occasional  case  to  treat,  for  it  requires  experience  in  the  constant  use 
of  it  to  produce  results  and  avoid  dangers. 
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The  cure  of  tuberculosis  depends  upon  the  earliness  of  the  diag- 
nosis and  the  promptness  and  intelligence  of  the  treatment.  In  our 
zealous  searching  for  a perfect  remedy  for  this  disease  we  are  failing  to 
take  advantage  of  the  best  that  we  already  have.  The  treatment  of 
incipient  cases  of . tuberculosis  under  the  best  circumstances  restores 
from  65  to  90  per  cent,  to  health;  but  the  sad  fact  is  constantly  empha- 
sized by  all  writers  that  patients  are  not  seeking  treatment  when  they 
are  in  this  curable  stage.  The  reason  for  this  is  both  lack  of  apprecia- 

VoL.  I. — 38 
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tion  of  the  early  symptoms  of  tuberculosis  and  inability  to  establish  a 

diagnosis  when  the  disease  is  suspected.  , w w • i 

The  diagnosis  of  early  tuberculosis  is  based  upon  the  data  obtained 
from-(l)  A carefully  taken  clinical  history;  (2)  a thorough  painstaking 
physical  examination;  (3)  a tuberculin  test;  and  (4)  a microscopic  ex- 
Liination  of  any  secretion  that  may  be  present  from  the  suspected  lesion. 

Importance  of  the  Tuberculin  Test  in  Diagnosis.- 1 he  diagnostic 
value  of  the  tuberculin  test  depends  upon  the  fact  that  an  individual 
who  has  a tuberculous  infection  within  his  body  reacts  differently  to  the 
products  made  from  the  tubercle  bacillus,  from  an  individual  who  has 
no  infection.  The  tuberculin  test  is  specihc  for  tuberculosis.  Tins 
point  needs  no  discussion.  Although  it  has  been 

Ld  some  other  conditions  react,  yet  our  knowledge  to-day  is  such  that 
we  feel  sure  that  in  all  such  cases  tuberculosis  was  a so  present. 

The  tuberculin  test,  if  positive,  proves  that  tuberculosis  is  present 
within  the  organism.  Unfortunately,  it  does  not  locate  the  _ lesion 
Manv  unwarranted  diagnoses  have  been  made  by  failing  to  appreciate  _ i 
Tlhort  time  ago  a patient  came  to  my  notice  who  was  suffering 
frl  an  abdominal  lesion  which  was  thought  to  be  tuberculous  A 
skin  test  had  been  given,  the  patient  had  reacted  and  on  this  the  lesion 
was  pronounced  to  be  tuberculous.  In  another  instance  a patient  was 
operated  on  for  tuberculosis  of  the  kidney  because  of  suspicious  symp- 
Xs  and  a positive  conjunctival  test,  to  find  that  the  ladney  was  not 
tuberculous  ^ Another  patient  was  assured  that  he  had  pulmonary  tuber 
clTbe^^^^^^^^^  reacted  to  tuberculin,  the  lung  not  even  having  been 

"“xhe  tuberculin  test,  when  positive,  unless  it  be  accompanied  by  a 
tocaTttlt.  is  notlnng  ^ r^t^VInTs^S 

S::d  Sr ex^^itntl^^  - tLt  has  yet  been 

deteTt:ine  *e  presence  of  tuberLlosis:  the  cutaneous,  percutaneous, 

skill  and  experience  to  p^periy  that 

Recent  pathological  investigations  (Naegeli,  b jn^restiga- 

dotlt'dddLrrrL^^^^^^^^  *1  who  are  f f ^ 

children  of  thirteen  and  fourteen  ^ ^ j jpo,,  only 

Many  of  the  infections  in  early  ° 4 ^erv  larm 

a scar  in  the  adult  body  when  examined  postmortem.  A very  g 
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per  cent,  of  them  remain  quiescent,  yet  do  not  heal  out  entirely;  while 
probably  less  than  20  per  cent,  cause  clinically  recognizable  symptoms. 

The  clinically  active  cases,  with  exceptions  to  be  noted  later,  and  the 
quiescent  cases  will  react  to  tuberculin;  and  we  are  not  sure  just  how 
lono-  after  a thorough  healing  the  protective  antibodies  which  cause  the 
specific  reaction  will  remain  in  the  tissues  and  produce  a reaction. 

It  is  well  understood  that  patients  suffering  from  advanced  tuber- 
culosis, especially  those  who  are  cachectic,  lose  their  reactive  powers. 
It  has  been  reported  that  some  intercurrent  diseases,  especially  measles, 
interfere  with  the  patient’s  reactive  powers.  The  reaction  depending 
upon  the  specific  protective  bodies  in  the  blood,  the  fact  that  children  do 
not  react  during  measles  probably  indicates  that  the  specific  immune 
bodies  for  tuberculosis  are  temporarily  in  abeyance,  and  may  account 
for  the  frequency  of  clinical  tuberculosis  following  this  disease. 

Realizing  the  fact  that  nearly  all  children  are  infected  with  tuber- 
culosis during  their  early  years;  and  interpreting  the  animal  experiments 
which  have  been  performed  that  go  to  show  that  these  early  lesions,  if 
they  heal,  afford  a certain  amount  of  immunity  against  further  infection, 
as  indicating  that  these  infections  in  children  should  be  treated  seriously, 
it  would  not  be  surprising  if  the  treatment  of  tuberculosis  in  the  future 
would  consist  of  determining  the  presence  of  an  infection,  even  though  it 
be  latent,  during  the  early  period  of  childhood,  and  resorting  to  proper 
treatment,  and  curing  the  disease  before  it  becomes  a clinical  entity. 

Even  in  adults  to-day  I am  positive  that  a more  general  use  of  the 
tuberculin  test  in  many  obscure  conditions,  especially  in  neurasthenic 
patients,  would  give  information  of  immeasurable  value  in  the  handling 
of  such  cases. 

We  have  long  recognized  syphilis  as  being  one,  if  not  the  particular, 
cause  of  nervous  affections.  My  observations  would  lead  me  to  place 
by  the  side  of  syphilis,  tuberculosis.  The  chronic  toxemia  produced 
by  tuberculosis  seems  to  spend  much  of  its  force  upon  the  nervous  system, 
and  it  is  surprising  to  see  what  wonderful  results  can  often  be  produced  by 
recognizing  this  fact,  diagnosing  the  condition,  and  treating  the  patient 
with  tuberculin  along  with  other  appropriate  measures.  It  requires 
little  thought  to  appreciate  the  fact  that,  tuberculous  lesions  existing 
during  a long  life-time  and  throwing  out  toxins  intermittingly,  must 
produce  conditions  which  can  best  be  combated  by  measures  directed 
toward  the  cause.  The  tuberculin  test  is  of  great  value  in  clearing  up  the 
diagnosis  in  such  cases. 

From  what  has  been  said  before  it  can  be  seen  that  patients  who 
are  pathologically  tuberculous,  though  showing  no  clinical  signs,  may 
react  to  tuberculin,  and  also  that  patients  who  have  advanced  tubercu- 
osis,  or  have  some  intercurrent  disease  which  temporarily  deprives  them 
o t eir  reactive  powers,  may  not  react;  consequently  considerable 
judgment  must  be  used  in  interpreting  the  result  of  the  test.  The  test, 
as  such,  if  properly  made,  does  give  valuable  information,  but  it  must 

a ways  be  considered  in  accordance  with  the  limitations  which  I have 
mentioned. 
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If  a patient  has  suspicious  symptoms  of  tuberculosis  of  a given  organ, 
we  should  use  every  method  that  we  have  to  clear  up  the  diagnosis, 
and  if  to  other  positive  evidence  we  can  add  a positive  tuberculin  reac- 
tion, this  knowledge  is  not  without  value,  and  it  we  can  add  a local 

reaction,  the  diagnosis  is  beyond  cpiestion.  ^ i 

^Yom•-Eisner  has  attem])ted  to  ditterentiate  behyeen  active  tubercu- 
losis and  latent  tuberculosis  by  the  character  of  the  reaction.  It  the 
reaction  comes  on  quickly,  he  considers  that  it  is  more  apt  to  be  an  active 
lesion.  If,  however,  it  be  late  in  its  appearance,  he  considers  it  to  be  a 
latent  lesion,  and  accounts  for  the  late  appearance  ot  the  reaction  as  being 
due  to  the  fact  that  few  antibodies  are  being  formed,  consequently  it 
takes  longer  for  a sufficient  number  of  them  to  gather  at  the  point  o 
inoculatimi  and  combine  with  the  tuberculin  used  in  making  the  test, 
to  oroduce  a reaction.  He  also  considers  that  the  tuberculin  reaction  has 
a prognostic  significance.  If  the  reaction  is  strong,  he  considers  that  the 
natienl’Leactive  powers  are  good,  but  does  not  conclude  from  this  alone 
ffiat  the  patient  will  recover.  If  the  reaction  is  weak,  he  looks  upon  it  as 

mScTaneouf  Test.— Tuberculin  has  been  used 

nurnoses  ever  since  Koch  announced  its  discovery  m 1^890.  Lntil 

StHit  was  used  exclusively  by  the  subcutaneous  -ethod. 

different  schemes  of  dosage  have  been  suggested  and  jed 

workers  all  however,  aiming  at  the  same  general  result  ihe  subcu 
woikers,  an,  & i positive  reaction,  causes  two 

which  has  been  consequently  if  an 

not  produce  a reaction  i Pe  must  be  considered  as  suf- 

individual  reacts  after  a o g^,  necessary  to  use  doses 

exclude  tuberculosis  unless  at  who 

The  subcutaneous  test  is 

are  running  a low  temperature.  normal  or  99°  F.,  personally  I 

only  when  “peraturo^^^^^^^^^^^  ^^...ture  of 

believe  it  can  be  used  wi  methods  this  is  unnecessary, 

100°  F.,  although  since  we  have  . pg  used  in  preference, 

because  the  cutaneous  or  conpnctivffi^  tuberculin  it  is  necessary 
Preliminary  to  giving  a diag  patient’s  temperature 

a faulty  reading  to  have  a patient  work- 
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intr  while  he  is  taking  the  control  temperature,  and  then  have  him  resting 
in'^bed  when  he  is  given  the  injection;  so  it  is  better  to  have  the  patient 
quiet  two  or  three  days  before  the  injection  is  given  if  he  is  to  remain 
quiet  afterward  or  let  him  go  about  his  usual  duties  after  the  injection, 
the  same  as  before.  Of  course,  wherever  it  is  practical,  rest  both  before 
and  durino-  the  period  of  test  is  preferable  and  should  be  insisted  upon. 

The  original  dosage  for  the  tuberculin  test  was  first  to  give  the 
patient  1 mg.,  then  after  two  days  5 mg.,  followed  about  thiee  days 
later  with  10  mg.  In  case  no  reaction  occurred,  the  latter  dose  was 
repeated  again  after  three  or  four  days.  Another  method  was  to  give 
1 mg.,  two  days  later  2 mg.,  two  or  three  days  later  5 mg.,  and  then  in 
three  or  four  days  more  10  mg.  Loewenstein  has  advocated  a definite 
plan,  beginning  with  a very  small  dose  of  0.2  mg.,  to  be  repeated  in  three- 
day  intervals  until  it  has  been  given  four  times.  He  claims  that  this, 
by  producing  hypersensibility,  will  quite  often  produce  a reaction.  If 
it  does  not,  however,  he  would  increase  the  dosage  to  5 or  10  mg. 

There  is  some  likelihood  of  the  gradual  ascending  doses  producing 
a tolerance,  so  that  a patient  might  have  tuberculosis  in  a stage  where  he 
should  react,  and  yet  even  no  reaction  occur  with  10  mg.,  but  the  like- 
lihood of  such  is  not  very  great.  Bearing  this  in  mind  some  clinicians 
have  thought  best  to  give  one  dose  of  10  mg.,  or  one  dose  of  5 mg., 
followed  a few  days  later  by  10  mg.  This,  however,  is  rarely  used  at  the 
present  time. 

I have  no  set  rule  for  the  tuberculin  test.  While  I have  used  the 
subcutaneous  method  for  fifteen  years,  I am  always  guided  entirely  by 
the  condition  of  the  patient.  Sometimes  I begin  with  0.1  mg.,  sometimes 
with  1 mg.,  sometimes  with  2 mg.,  but  rarely  above  2 mg.,  usually  allow- 
ing one  day,  but  not  more  than  three  days,  between  doses.  My  advance 
depends  considerably  on  the  initial  dose.  If  my  first  dose  was  0.1  mg., 
my  second  dose  would  most  probably  be  1 mg.  If  my  first  dose  was 
1 mg.,  my  second  dose  would  most  probably  be  3 mg.  If  my  first  dose 
was  2 mg.,  my  second  dose  would  probably  be  5 mg.  I nearly  always 
give  10  mg.  as  my  final  dose  before  excluding  tuberculosis. 

After  having  given  this  test  many  times,  I consider  it  absolutely 
safe  in  careful  hands.  I have  never  seen  harm  result  from  it,  and  when 
we  consider  the  fact  that  it  produces  not  only  a general  reaction,  but  a 
focal  reaction  as  well,  which  we  are  often  able  to  detect,  we  must  accept 
it  as  being  the  most  reliable  of  all  the  tuberculin  reactions.  My  impres- 
sion after  long  experience  in  its  use,  together  with  considerable  experience 
in  the  newer  tests,  convinces  me  that  the  subcutaneous  method  is  the 
most^  reliable  test  that  we  have  for  the  detection  of  active  tuberculosis. 
I believe  that  a much  smaller  percentage  of  patients  will  react  to  10  mg. 
subcutaneously  than  will  react  to  either  the  skin  or  conjunctival  tests; 
and  where  the  question  of  latency  must  be  determined,  I believe  that  the 
subcutaneous  test  will  give  us  our  most  reliable  data. 

The  phenomenon  which  makes  up  the  general  reaction  should  be 
well  understood;  formerly  it  was  thought  to  be  necessary  to  have  a rise 
in  temperature  of  2 degrees  in  order  to  have  a positive  tuberculin  reac- 
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tion.  I was  early  convinced  that  a temperature  rise  of  only  a fraction 
of  a degree  is  reliable  in  the  hands  of  an  expert  in  the  use  of  tubeiculin. 
The  temperature  reaction  is  only  one  phase  of  the  reaction.  Short  of 
a 2-degree  temperature  reaction,  the  patient  will  often  show  nervousness, 
malaise,  feelings  of  heaviness  of  the  limbs,  aching  of  the  head  or  back, 
or  actual  pain.  If  such  a train  of  symptoms  should  occur  and  should 
not  be  interpreted  as  a positive  reaction,  it  would  be  better  to  repeat 
the  dose  which  had  produced  it  or  make  the  increa.se  in  dosage  very 
small,  for  a pronounced  reaction  would  be  almost  sure  to  follow  the 
next  increase  in  dosage.  The  focal  reaction  should  also  be  careful  y 
looked  for  If  one  suspects  tuberculosis  of  the  lungs,  the  focal  reaction 
may  show  in  an  increase  of  the  physical  signs.  If  there  previou.sly  was 
a roughened  or  harsh  respiratory  murmur,  it  might  be  increased;  it 
there  were  no  rales,  rales  might  be  produced;  if  there  were  rales,  the 
number  would  probably  be  increased;  or,  there  might  develop  on  the  part 
of  the  patient  a feeling  of  constriction,  actual  pain,  or  a tendency  to 
cough  If  the  infection  be  visible,  an  area  of  hyperemia  or  even  conges- 
tion may  appear.  If  it  be  in  the  joints,  kidney,  testmle,  or  ovary,  pain 
may  be  felt.  All  these  focal  signs  are  very  suggestive,  and  while  they 
require  care  in  their  interpretation,  yet  they  add  very  valuable  diagnostic 

While  it  is  possible  to  produce  general  and  focal  reactions  by  the 
introduction  of  tuberculin  through  the  skin  or  inucous  membrane,  ye 
the  other  methods  of  administering  the  tuberculin  test,  which  I shal 
describe,  depend  for  their  value  upon  the  reaction  at  the  point  of  contact 
Ween  the^  tuberculin  and  the  body-cells.  The  general  and  foca 
reactions  are  left  out  of  account.  This  fact  has  made  the  more  recent 
tests  very  popular,  and  has  robbed  the  tuberculin  test  of  fear  m which 
it  was  formeSy  held  The  old  idea  of  the  mobilization  of  bacilli  through 
a bas  been  slowly  driven  from  the  minds  of  the  meicd 

profession.  The  fear  to^jay,  however,  should  not  ; 

^curing  the  benefit  from  the  subcutaneous  test  provided  due  care 

used  in  its  administration.  , tnbprrulous 

Cutaneous  Test.— Von  Pirquet  announced 
oatients  react  to  tuberculin  when  tuberculin  is  administered  by  scarifi- 
Son  of  Se  sSn,  in  a manner  similar  to  that  employed  m vacc.nat.on 

^*™hl  test  is  given  by  cleansing  the  .“'oolml  or  ethCT  and 

drvinir  it  thoroughly  before  applying  the  tuberculin,  hor  the  test,  oia 

Z rfulin  o7  vfrioL  streng^  i used.  Von  eZm: 

mented  with  many  different  strengths,  *0™ d that  a -5  per  ce.^_ 

tionthouU  SlaooSntteZ'iZndL^^^  a small  lancet  a superfi- 

Zph-sScrs!  A control  scarification  should  also  be  made  at  a com 

venient  distance  from  the  point  where  the  test Z™*  thfcontrol 
care  should  be  used  that  no  tuberculin  comes  in  contact 
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scarification.  The  best  lancet  to  use  is  one  like  that  suggested  by  von 
Pirquet  himself,  in  which  the  cutting  surface  is  on  the  end  of  the  blade. 
A simple  twist  on  the  skin  produces  the  scarification.  1 he  scarification 
can  be  made  with  the  cutting  surface  of  a bistoury  but  it  is  not  so  good, 
as  it  is  more  difficult  to  make  the  same  trauma  m the  control  and  in  the 
vaccination;  but,  with  a little  turn  of  the  instrainent  suggested  by  von 
Pirquet,  the  skin  is  abraded,  and  the  same  pressure  can  be  used  at  both 
points.  If  the  reaction  is  negative,  the  control  and  the  point  of  inocula- 
tion will  appear  the  same,  simply  showing  the  result  of  trauma.  If  the 
reaction  is  positive,  it  shows,  as  a rule,  as  a slight  raised  area  of  redness, 
in  the  middle  of  which  a small  scab  may  form.  This  area  of  reaction 
may  be  very  slight  or  it  may  be  2 cm.  in  diameter.^  The  advantage  of 
this  method  is  that  there  is  no  pain  connected  with  it,  neither  before  nor 
after  the  test.  In  only  one  or  two  instances  have  I seen  vesicles  form 
following  the  scarification.  It  is  to  be  especially  recommended  in 
children. 

This  method  is  so  simple  that  it  was  adopted  at  once  and  tested 
generally.  Those  who  have  used  it  have  interpreted  it  very  differently 
from  von  Pircjuet  himself.  Realizing  the  fact  that  the  incidence  of  tubei- 
culosis  in  childhood  increases  as  age  advances,  and  that  probably  all 
individuals  who  have  an  infection,  unless  it  be  thoroughly  healed,  react 
to  the  cutaneous  test,  von  Pirquet  laid  little  stress  upon  its  diagnostic 
value,  except  during  the  first  two  years  of  life;  in  fact,  he  showed  very 
early  that  nearly  all  children  will  react  by  the  time  they  are  twelve  or 
fifteen  years  of  age.  In  adults  he  did  not  consider  it  of  special  value. 
I believe,  however,  that  it  is  of  value  even  in  adults,  but  that  it  must 
be  interpreted  in  the  right  way. 

The  Conjunctival  Test. — In  June,  1907,  Wolff-Eisner  published  the 
fact  that  tuberculin  when  instilled  into  the  conjunctival  sac  would  pro- 
duce a local  reaction.  During  the  same  month  Calmette  published  the 
same  fact.  While  Wolff-Eisner  was  prior  in  his  work,  yet  there  has 
been  some  tendency  to  call  this  reaction  the  Calmette  reaction.  If  it 
should  be  called  by  the  name  of  an  individual,  it  would  certainly  be  fair 
to  call  it  the  Wolff-Eisner  reaction  or  the  Wolff -Eisner-Calmette  reaction, 
but  it  seems  more  appropriate  to  call  it  by  the  name  “conjunctival  re- 
action.” 

The  conjunctival  test  is  produced  by  the  instillation  of  1 or  2 drops 
of  a dilution  of  old  tuberculin  in  sterilized  physiological  salt  solution  into 
the  eye.  The  strength  of  the  solution  varies.  Wolff-Eisner  used  a 1 per 
cent,  solution,  later  a 2 per  cent,  solution.  Baldwin  recommended  the 
initial  dose  to  be  of  a 0.35  per  cent,  solution,  while  other  writers  have 
used  from  1 to  4 per  cent.  This  solution  should  be  made  fresh  every  day. 

In  dropping  the  solution  into  the  eye,  the  patient  should  hold  his 
head  backward,  the  lower  lid  should  be  drawn  down,  and  the  drop 
instilled.  The  lid  should  not  be  released  at  once,  but  held  for  a moment 
so  that  the  liquid  becomes  well  applied  to  the  surface  and  is  not  pressed 
out,  as  it  is  more  apt  to  be  if  the  lid  is  allowed  to  resume  its  normal  posi- 
tion. The  patient  should  then  hold  his  head  back  for  a few  minutes 
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and  not  rub  the  eye.  This  test  may  be  used  in  all  cases  where  the  eye 
is  normal,  but  il‘  there  is  a disease  of  the  eye,  it  seems  best  not  to  use  it. 

It  is  probable,  however,  with  careful  technique  in  the  preparation  of 
tuberculin,  and  by  making  the  dilution  fresh  each  day,  that  no  danger 
will  result  to  the  normal  eye.  Wolff-Eisner  himself  has  made  the  test 
in  some  5000  cases  without  harm. 

A positive  reaction  consists  in  the  production  of  conjunctivitis. 

If  it  be  a slight  reaction,  it  may  amount  to  only  a slight  hyperemia;  if 
it  be  marked,  it  may  produce  a severe  conjunctivitis  which  may  last  for  a 
number  of  days.  Such  severe  reactions  are  exceptionally  rare. 

An  analysis  made  by  Wolff-Eisner  of  many  cases  where  both  the 
conjunctival  and  cutaneous  tests  were  employed,  indicated  that  the 
cutaneous  test  is  much  more  sensitive  than  the  conjunctival,  and  that  it  is 
much  more  apt  to  show  a reaction  in  the  presence  of  a latent  focus  than 
is  the  conjunctival.  Wolff-Eisner  claims,  after  careful  study  of  many 
cases,  that  the  conjunctival  reaction  is  not  apt  to  occur  unless  the  disease 
be  active.  His  explanation  of  the  difference  in  frequency  of  reaction 
between  the  cutaneous  and  conjunctival  test  is  that  when  the  tuberculin 
is  dropped  into  the  conjunctival  sac,  the  blood  supply  is  so  rich  that 
unless  there  be  many  antibodies  present,  the  tuberculin  is  absorbed 
and  carried  off  before  the  reaction  can  occur,  while  in  the  cutaneous  test 
the  blood-supply  is  not  so  great,  consequently  the  tuberculin  remains 
at  the  point  of  scarification  until  sufficient  antibodies  collect  to  cause  the 
reaction.  If  further  experiments  bear  this  out,  it  will  be  very  much  in 
favor  of  the  conjunctival  reaction  as  compared  with  the  cutaneous. 

The  Morro  Reaction. — In  1908  Morro  published  the  fact  that  a 
tuberculin  test  could  also  be  made  by  an  ointment  consisting  of  50 
per  cent,  tuberculin  in  lanolin.  This  ointment,  when  made,  may  be 
preserved  in  a refrigerator  for  months  without  deterioration.  For 
maldng  the  test,  a portion  of  the  ointment  about  as  big  as  a pea  should 
be  used.  Any  portion  of  the  skin  may  be  used,  although  some  portion 
where  the  skin  is  thin  is  best,  for  example,  the  skin  covering  the  chest, 
abdomen,  or  flexor  surface  of  the  forearm.  The  ointment  should  be 
rubbed  into  the  skin  for  one-half  to  one  minute.  It  is  best  not  to  use 
too  large  a surface  for  the  inunction.  A reaction  consists  of  a nurnber 
of  small  red  spots  usually  coming  on  from  twenty-four  to  forty-eight 
hours  after  the  inunction,  and  disappearing  after  a few  days.  In  sorne 
cases  I have  seen  quite  a severe  reaction  follow  the  Morro  test.  It 
would  seem  to  me  that  this  test  is  not  as  satisfactory  as  the  percutaneous, 
which,  if  made  after  the  method  described  by  von  Pirquet  himse  t, 
leaves  no  doubt  of  the  tuberculin  coming  in  contact  with  the  lymph- 
spaces.  When  the  Morro  test  is  made,  however,  it  may  be  that  the  oint- 
ment is  not  rubbed  in  sufficiently,  and  consequently  the  test  may  fai 
where  it  should  be  positive.  The  test  is  harmless  unless  too  large  a 
quantity  of  the  ointment  is  used,  and  like  the  cutaneous,  is  especia  y 
useful  on  that  account.  To  my  mind,  however,  it  is  a question  whether 
it  is  sufficiently  trustworthy  to  be  relied  upon  in  case  of  a negative  result, 
owing  to  the  failure  of  absorption.  The  experience  of  most  men  ^ho 
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have  used  this  is  that  the  percentage  of  reactions  is  much  less  than  with 

the  other  methods.  ^ x t i.  i ^ • 

Lio-nieres  has  also  described  a percutaneous  test.  Instead  of  using 

an  ointment,  5 or  6 drops  of  undiluted  old  tuberculin  is  rubbed  on  a 
well  shaved  skin  The  disadvantage  of  this  test  to  my  mind  is  the  like- 
lihood of  producing  a reaction.  I have  seen  very  severe  tuberculin 
reactions  follow  the  rubbing  in  of  tuberculin  through  the  skin  of_  t le 
forearm.  Carl  Spengler  has  used  this  method  in  treatment,  especially 

in  children,  for  several  years.  _ i /•  i i 

The  Intracutaneous  Test. — Ihe  intracutaneous  test,  as  clelinecl  by 

Mendel  and  Moussu  and  Mantoux,  is  also  of  value  in  diagnosis.  It  con- 
sists of  injecting  the  tuberculin  into  the  skin  itself,  a positive  reaction 
showing  as  a distinct  reddening  of  the  skin,  sometimes  with  induration. 
Koch’s^old  tuberculin  is  used  in  a dilution  of  1 to  5000.  Of  this  dilu- 
tion, 1 drop,  which  equals  0.01  mg.,  is  used  for  the  test. 

Wolff-Eisner  suggests  that  febrile  cases  be  treated  with  intracuta- 
neous injections,  believing  that  the  tuberculin  injected  into  the  skin 
itself,  being  absorbed  very  slowly,  is  less  apt  to  cause  reaction. 

Detre’s  Differential  Test. — ^Following  the  work  of  Koch  and  C. 
Spengler,  Detre  suggested  that  a differential  test  might  be  made  by  the 
use  of  tuberculins  made  from  both  the  bovine  and  human  cultures.  In 
case  the  patient  reacted  to  the  bovine  tuberculin  and  not  the  human, 
he  inferred  that  it  was  a case  of  infection  from  bovine  tubercle  bacilli. 
If  a patient  reacted  to  the  human  and  not  the  bovine,  he  inferred  that  it 
was  an  infection  from  human  tubercle  bacilli;  while  if  he  reacted  to  both, 
it  was  probably  an  infection  from  both  the  human  and  bovine  tubercle 
bacilli.  It  is  probably  impossible  to  draw  conclusions  from  the  result 
of  this  differential  test;  at  the  same  time  it  is  surprising  to  see  how  often 
patients  will  react  to  one  of  these  (the  human),  without  reacting  to  both. 

The  administration  of  this  test,  at  least,  offers  evidence  favoring 
the  fact  that  tuberculins  made  from  bovine  and  human  tubercle  bacilli 
are  different;  although  it  is  questionable  if,  as  a differential  test,  it  is 
beyond  question. 

SERUMS 

Maragliano’s  Serum. — ^In  the  efforts  to  find  a passive  immunizing 
serum  against  tuberculosis,  the  name  of  Maragliano  stands  out  promi- 
nently. He  published  his  first  results  in  1895,  and  he  has  been  working 
continuously  in  this  line  since.  His  serum  is  that  of  an  animal  (usually 
horse  or  cow)  which  has  been  subjected  to  repeated  increasing  doses  of 
a watery  extract  of  tubercle  bacilli  and  a pulp  of  virulent  tubercle  bacilli 
until  such  a time  as  its  blood  contains  a certain  amount  of  specific  anti- 
bodies. The  time  of  treating  the  animal  is  usually  about  six  months. 

This  serum  is  injected  subcutaneously,  as  a rule,  the  dose  being 
1 cc.  every  second  day  for  ten  days,  then  5 cc.  every  second  day  for  ten 
days,  then  10  cc.  every  second  day  for  twenty  days  more. 

The  opinions  of  clinicians  on  this  remedy  differ  as  do  the  opinions 
of  medical  men  on  all  remedies.  Some  have  reported  excellent  results 
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with  it,  while  others  have  nothing  but  condemnation  for  it.  It  .seems  to 
merit  a further  trial. 

Marmorek’s  Antitubercular  Serum. — Marmorek  announced  in  1903 
that  tuberculin  is  not  the  real  toxin  of  tuberculosis,  and  that  the  young 
bacilli  do  not  excrete  tuberculin,  but  another  substance  which  he  believes 
to  be  the  true  toxin.  He  thereupon  devised  a special  medium  contain- 
ing leucotoxic  serum  and  extract  of  liver  tissue,  which  he  claims  has  the 
power  of  preventing  the  bacilli  from  developing  rapidly;  thus  keeping 
them  in  the  “primitive  forms”  for  a longer  time  and  allowing  them  to 
produce  larger  quantities  of  the  “ true  tuberculous  toxin.”  Horses  were 
immunized  with  these  cultures,  and  their  serum  used  therapeutically. 
Owing  to  the  fact  that  the  subcutaneous  use  of  serum  produces  urticaria 
and  other  annoying  symptoms,  this  has  more  recently  been  used  per 
rectum,  by  which  method  these  annoying  symptoms,  for  the  most  part, 
are  avoided.  The  dosage  is  5 to  10  cc.  every  day  for  three  weeks,  then 
omitted  for  two  weeks  and  then  repeated  again. 

The  reported  results  are  conflicting,  but  seem  to  warrant  a more 
extended  use. 

Immune  bodies  (J.  K.) , Spengler,  is  a preparation  which  is  described 
by  its  author  as  containing  both  lysins  and  antitoxins,  1,000,000  of  each 
to  the  cubic  centimeter.  Spengler  has  not  published  his  method  of 
making  this  yet,  because  he  does  not  consider  it  perfected. 

The  action  of  “ J.  K,”  as  described  by  Spengler,  is  twofold,  first 
to  produce  a lysis  of  the  tubercle  bacilli,  and  second  to  combine  with  the 
toxins  and  prevent  them  from  causing  symptoms.  An  important  feature 
of  “J.  K.”  is  that  it  also  contains  antibodies  against  streptococci  and 
other  ordinary  bacteria  associated  with  tubercle  bacilli.  have  used 
“ J.  K.”  constantly  from  the  time  of  its  discovery.  My  early  impressions 
of  it  were  unfavorable,  but  I found  that  I was  not  using  it  correctly. 
My  recent  experiences  with  it  are  very  satisfactory,  and  I believe  we  have 
in  it  a remedy  of  unusual  merit. 

The  administration  of  “J.  K.”  is  difficult.  It  requires  even  more 
•iudgment  than  tuberculin  in  order  to  produce  the  best  results.  Many 
of  our  old  principles  of  tuberculin  therapy  spoil  us  somewhat  for  this; 
for  example,  the  intervals  between  doses  in  “ J.  K.”  are  greater  at  first 
than  they  are  later.  As  the  treatment  progresses,  the  doses  become 
larger  and  the  intervals  between  them  decrease.  We  do  not  give  tuber- 
culin when  the  temperature  is  rising,  but  many  times  I have  seen  the  proper 
dose  of  “ J.  K.”  prove  effective  in  reducing  fever  when  the  temperature 

was  on  the  rise.  , n • i i- 

“J.  K.”  is  diluted  for  administration  by  the  following  solution,  in 

which  the  carbonate  of  soda  is  used  to  alkalinize  the  mixture,  experience 
having  shown  that  alkalinization  decreases  the  lytic  action  and  increases 
the  antitoxic  action  of  the  remedy. 


I^.  Sod.  chlorid.. 

Acid,  carbolic  cryst.; 
Sol.  sod.  carb.  sat., 
Aq.  dost.. 


0.5; 

0.5; 


gtt.  1-1  v; 

q.s.  ad.  100.0. — M. 
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The  reports  in  literature  so  far  have,  for  the  most  part,  been  adverse 
but  the  method  of  dosage  where  given  has  been  aimost  umyersally 
f u ltv  Spender's  first  publication  as  to  dosage  gave  a wrong  impr^- 
sir  and  whife  he  has  corrected  this  in  lus  own  practice  and  in  his  later 
pll'ications.  yet  many  physicians  who  began  its  use  early,  used  it 

wrongly^nd  were  d^^^^  by  making  a series  of  dilutions,  using 

the  fonnula  given  on  p.  002.  Each  succeeding  dilution  is  one-tenth  as 
strong  as  the  preceding,  thus: 


0 = original  solution 


I = cc.  original  solution  + cc.  diluting  fluid  ^ 


II  = xV 

III  = xV 

IV  = xV  cc. 
V = xV  cc. 

VI  = xV  cc. 
VII  = xV  cc. 


I 
II 

III 

IV 
V 

VI 


+ 1%  cc.  diluting  fluid  = 
-f  x®ff  cc.  diluting  fluid  = 
-t-  x^j  cc.  diluting  fluid  = 
+ x®rt  cc.  diluting  fluid  = 
+ CC.  diluting  fluid  = 
+ i'll  cc. 


= 1,000,000  lytic  and  anti- 
toxic units. 
10  fold  dilution. 
100  fold  dilution. 
1,000  fold  dilution. 
10,000  fold  dilution. 
100,000  fold  dilution. 
1,000,000  fold  dilution. 


diluting  fluid  = 10,000,000  fold  dilution. 


Treatment  is  usually  begun  with  solutions  No.  VII,  VI,  or  V; 

1 cc.  or  A cc.  being  given.  After  the  first  dose  a pause  of  eight  to 
fourteen  days  is  usually  observed  to  watch  the  effect.  Then  the  dosage 
is  increased  every  four  to  eight  days  according  to  circumstances.  It 
the  first  dose  were  A of  VI,  the  sequence  in  an  early  uncomplicated  case 
should  be  about  as  follows:  xu  V,  A IV,  A III,  to  Hj  to  I.  5 0, 


It  requires  care  and  judgment  to  administer  “J.  K.”  No  scheme 
can  be  given.  It  must  be  learned  either  from  some  one  who  knows,  or 
at  the  expense  of  the  best  results. 

It  seems  to  have  a very  marked  antitoxic  effect,  as  is  shown  in  reduc- 
tion of  temperature  and  pulse-rate,  and  the  relief  of  those  subjective 
symptoms  which  are  usually  considered  as  toxic,  such  as  malaise,  ner- 
vousness, and  lack  of  appetite. 

The  following  chart  illustrates  the  effect  of  the  remedy  upon  the 
temperature  and  pulse.  Chart  II  is  one  of  the  most  instructive  and 
convincing  charts  that  I have  seen.  It  will  be  noted  that  coincident 
with  the  administration  of  every  dose  there  was  a marked  reduction 
in  the  pulse-rate,  so  that  in  the  space  of  one  month  it  had  dropped  from 
100  to  72  per  minute.  Such  a marked  result  must  not  be  expected 
regularly,  yet  a diminution  in  the  pulse-rate  is  the  rule  in  a large  per- 
centage of  cases.  Chart  III  illustrates  the  effect  of  “ J.  K.”  on  both 
temperature  and  pulse-rate. 

Regardless  of  the  adverse  opinions  which  have  been  given,  I believe 
it  is  one  of  our  most  valuable  remedies  and  would  urge  that  it  be  given  a 
careful  trial  according  to  Spengler’s  later  method. 

Specific  Treatment  of  Mixed  Infections.^ — ^In  approaching  the  subject 
of  mixed  infection  in  tuberculosis,  I realize  that  I am  entering  upon 
a subject  which  is  still  unsettled.  There  was  a time  when  it  was  thought 
that  tuberculosis  itself  did  not  destroy  life,  but  that  death  was  practi- 
cally always  due  to  some  concomitant  infection.  Since  then  the  pen- 
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Fig.  87. 


dulum  has  been  swinging  l)aek,  and 
we  recognize  to-day  that  while  mi.xed 
infection  is  soinetiines  a very  im- 
portant complication  in  tuberculosis, 
yet  the  tubercle  bacillus  and  its 
toxins  are  able  to  produce  the  same 
symptoms  that  have  been  assigned 
to  the  various  associated  bacteiia. 

A simple  mic-roscopic  examina- 
tion of  the  sputum  after  staining  and 
the  cultures  taken  from  sputum  as 
it  comes  from  the  mouth  nearly 
always  show  the  presence  of  other 
bacteria;  but  this  does  not  mean 
that  they  are  necessarily  pathogenic. 
Many  erroneous  diagnoses  of  mixed 
infection  have  been  made,  based 
on  the  examination  of  microscopic 
slides  and  disregarding  this  fact. 
It  is  even  doubtful  whether  the  cul- 
tures taken  from  a washed  specimen 
of  sputum  which  has  been  removed 
from  the  center  of  a so-called 
“cavity  mass”  are  to  be  regarded 
as  unquestionably  pathogenic. 

One’s  ideas  of  a mixed  infection 
will  depend  very  much  upon  the 
strictness  of  the  rules  which  he 
adopts  to  determine  whether  or  not 
the  bacteria  are  pathogenic.  IMuch 
of  the  confusion  on  mixed  infections 
comes  from  the  fact  that  different 
workers  use  different  methods,  with- 
out publishing  them  along  with  their 
results.  The  determining  of  patho- 
genicity is  somewhat  difficult;  for 
example,  in  dealing  with  the  strepto- 
coccus; a streptococcus  isolated  by 
most  careful  washing  methods  will 
grow  upon  ordinary  agar,  while  path- 
ogenic streptococci  should  not  do  this. 

Illustrating  the  effect  of  “J.  K.”  in 
the  lowering  of  pulse.  It  will  be  noted 
that  at  each  dose  there  was  a distinct  in- 
fluence upon  the  pulse,  so  that  in  the 
space  of  one  month  its  rate  had  lowered 
from  100  to  72  per  minute. 

Key  to  Dosage:  2 — VII  = -ft  cc.  of 
VII  dilution,  J.  K.,  etc.  (see  text). 


Illustrating  the  effect  of  “J.  K.”  on  both  temperature  and  pulse-rate.  The  patient  had  run  a course  of  fever  and  high  pulse  for  a number 
veeks,  which  had  not  yielded  prior  to  the  beginning  of  “J.  K.”  The  gradual  reduction  of  both  pulse  and  temperature  is  very  striking. 
Key  to  Dosage:  2 — -VII  = cc.  of  VII  dilution,  etc.  (see  text). 
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It  would  be  well  for  those  who  are  working  along  this  line  to  always 
publish  carefully  their  method  of  determining  the  pathogenicity.  The 
most  common  bacteria  found  in  the  sputum  are  the  staphylococcus, 
streptococcus,  pneumococcus,  Micrococcus  catarrhalis,  Friedliinder’s 
bacillus,  Micrococcus  tetragenus,  and  influenza  bacillus.  The  relative 
frequency  with  which  these  micro-organisms  are  found  depends  upon  the 
condition  of  the  patients  who  are  examined,  the  locality  in  which  they 
live,  the  presence  or  absence  of  various  epidemics,  and  the  season  of 
the  year. 

The  same  bacteria  which  are  found  in  the  sputum  have  been  culti- 
vated from  cavities  postmortem;  but  the  presence  of  these  bacteria  in 
the  cavities  does  not  necessarily  indicate  that  they  are  pathogenic. 
Tuberculous  sinuses  in  various  parts  of  the  body,  however,  show  the 
presence  of  secondary  bacteria,  which  would  indicate  that  tuberculosis 
of  the  lungs  might  also  show  secondary  infections. 

Whether  the  various  non-pathogenic  bacteria  found  in  the  sputum 
are  totally  harmless  is  a question  for  future  determination. 

In  the  treatment  of  the  various  secondary  infections,  our  advance- 
ment has  been  somewhat  disappointing.  When  vaccine  therapy  received 
its  impetus  from  the  masterful  work  of  Wright,  we  hoped  that  we  had 
found  a means  of  relieving  tuberculous  patients  of  many  of  their  most 
troublesome  complications;  but,  up  to  the  present  time,  efforts  along  this 
line  have  not  been  crowned  with  great  success.  The  working  out  of 
the  specific  treatment  of  mixed  infections  should  be  for  the  present  left 
to  the  specialist  who  has  associated  with  him  careful  laboratory  workers. 


PART  III 


TEEATMENT  OF  THE  INFECTIOUS 

DISEASES 


TYPHOID  FEVEE 

By  DAVID  RIESMAN,  M.D. 

Typhoid  fever  stands  as  the  type  of  acute  infectious  disease;  a 
mastery  of  its  epidemiology  and  treatment  gives  in  a large  measure 
control  over  other  infectious  fevers.  Its  history,  especially  during  the 
last  three  decades,  epitomizes  the  development  of  medical  science.  In 
the  discovery  of  its  cause,  in  the  elucidation  of  its  modes  of  transmission, 
and  in  the  study  of  its  prevention,  we  have  an  inspiring  picture  of  what 
is  happening  in  the  whole  realm  of  medicine.  Especially  in  the  field  of 
prevention  has  signal  progress  been  made;  and  if  the  work  along  this 
line  is  as  intensively  continued  as  it  is  being  pursued  today,  the  result 
will  be  the  disappearance  of  typhoid  fever  from  the  civilized  countries 
of  the  world.  Preventive  medicine,  it  should,  however,  be  realized,  is 
not  the  sphere  of  the  trained  sanitarian  alone,  but  must  be  the  daily 
thought  of  every  practising  physician,  for  it  is  the  latter’s  duty  not  only 
to  treat  the  case  in  hand,  but  also  to  see  that  no  others  arise  from  it. 
As  Wliipple^  tersely  says,  he  should  act  in  a dual  capacity,  as  medical 
adviser  and  as  sanitary  guardian  ex  officio. 

In  order  to  devise  and  to  apply  preventive  measures  against  typhoid 
fever,  a thorough  understanding  of  its  modes  of  infection  and  trans- 
mission is  indispensable.  Infection  in  this  disease  takes  place  through 
the  alimentary  canal,  and  arises  from  the  ingestion  of  typhoid  bacilli, 
which  are  invariably  derived,  directly  or  indirectly,  from  a previous 
case  of  the  disease.  A typhoid  fever  patient  discharges  typhoid  organisms 
with  the  feces,  and,  in  a large  proportion  of  cases,  with  the  urine;  and 
it  is  through  these  excretions  that  all  the  agencies  through  which  the 
disease  is  contracted  become  contaminated.  This  being  the  case,  it 
follows  that  if  typhoid  fever  is  ever  to  be  entirely  stamped  out  it  can 
only  be  done  by  killing  the  bacilli  as  soon  as  they  leave  the  human 
body;  in  other  words,  by  sterilizing  the  dejecta  containing  them. 

‘ Typhoid  Fever,  1908,  p.  24. 
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As  will  be  shown  further,  the  bacilli  may  gain  access  to  drinking  water, 
to  milk,  and  to  other  food,  and  through  them  may  find  entrance  into  the 
body.  They  may  also  cling  to  the  hands  of  those  coming  in  contact  with 
typhoid  fever  ])atients,  especially  when  in  attendance  upon  them,  and 
may  be  directly  carried  to  the  mouth  or  taken  in  with  the  food.  It  has, 
furthermore,  been  demonstrated  that  Hies,  by  feeding  upon  the  fecal 
discharges  of  typhoid  fever  patients,  and  then  alighting  upon  food,  may 
act  as  transmitters  of  the  disease.  In  dry  climates  the  discharges  may,  if 
thrown  upon  the  surface  of  the  ground,  become  desiccated  and  pulverized 
without  destruction  of  the  bacilli.  A wind  storm  may  then  carry  the 
germ-laden  dust  to  considerable  distances  and  deposit  the  bacilli  on  food 
or  in  milk.  This  seems  to  have  been  the  cause  of  several  outbrealcs  of 
typhoid  fever  among  the  British  troops  during  the  South-African  War, 
and  was  considered  a factor  in  the  spread  of  typhoid  fever  in  our  own 
army  camps  during  the  Spanish-American  War. 

The  infective  agent  in  all  these  modes  of  transmission  is,  in  the  final 
analysis,  the  excreta  of  the  typhoid  fever  patient.  For  many  years  it 
was  the  current  belief  that  the  bacilli  were  contained  in  the  feces  only 
during  the  course  of  the  disease,  but  brilliant  and  painstaking  studies 
made  within  the  last  few  years  have  shown  that  many  persons  discharge 
virulent  bacilli  long  into  convalescence — and  some  even  after  they  have 
apparently  recovered  completely.  These  latter,  which,  according  to 
Lentz,  constitute  about  4 per  cent,  of  all  cases,  are  the  so-called  “ typhoid 
carriers” — persons  who,  while  in  apparent  health,  eliminate  daily  large 
numbers  of  living  typhoid  bacilli  in  the  feces,  more  rarely  in  the  urine,  and 
act  as  foci  of  origin  for  local  outbreaks  of  the  disease.  Inasmuch  as  a 
large  proportioiF  are  women,  the  danger  is  greatly  augmented  through 
the  domestic  occupations  of  such  typhoid  carriers. 

The  reasons  for  persistence  of  typhoid  bacilli  in  the  feces  after  recovery 
are  not  altogether  clear.  It  may  be  that  slight  ulceration  remains  here 
and  there  in  the  intestines,  or  in  the  appendix.  More  probably,  how- 
ever, the  germs  come  from  the  gall-bladder,  in  which  they  may  live  for 
many  years.  ^ 

Virulent  bacilli  may  also  be  found  in  the  urine  long  after  convalescence 
is  established.  Young®  records  a case  in  which  they  were  present  five 
years  after  an  attack  of  typhoid  fever.  The  number  of  bacilli  in  cases 
of  bacteriuria  is  at  times  enormous.  Petruschky  found  as  many  as 
72,000,000,  and  Gwyn  over  500,000,000  to  the  cubic  centimeter. 

I have  spoken  of  typhoid  fever  carriers  as  persons  who  have  had 
typhoid  fever.  Carriers  have,  however,  been  discovered  who  had  never 
had  the  disease.  In  a locality  in  which  typhoid  fever  is  epidemic  many 
persons  ingest  bacilli  without  becoming  infected.  The  organisms  occa- 
sionally may  find  a lodging  place,  and  may  continue  to  live  and  to  mul- 
tiply in  a symbiotic  way  in  the  host.  In  this  dangerous  class  belongs 


1 Four-fifths,  according  to  Forster,  Miinch.  med.  Woch.,  1908,  No.  1. 

2 Neufeld  (Kolle-Wassermann,  Handbuch  d.  pathog.  Mikroorg.),  five,  fifteen,  and 
seventeen  years. 

“ Johns  Hopkins  Hosp.  Rep.,  1909,  via,  401. 
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the  now  famous  “Typhoid  Mary,”  reported  by  Park^  a cook  who,  in  her 
numerous  migrations,  was  the  unknowing  cause  of  twenty-six  cases  of 
typhoid  fever.  Her  sinister  career  has  been  traced  by  hoper-  m a series 

of  masterly  investigations.  • c 

Another  factor  in  the  epidemiology  of  typhoid  fever  is  of  great  prac- 
tical importance,  namely,  the  occurrence  of  mild,  abortive,  and  ambu- 
latory cases  (short  duration  typhoid^)— cases  that  usually  escape  detection. 
Such  types  are  especially  common  in  children,  although  they  occur  in 
adults,  and  explain  some  of  the  limited  outbreaks  for  which  the  water 
or  milk  supply  cannot  be  blamed.  In  these  cases  contact  infection  plays 
the  principal  part.  It  goes  without  saying  that  unrecognized  cases  may 
also  become  the  source  of  endemic  or  epidemic  outbreaks,  through  the 
medium  of  water  or  milk  contamination. 

Sources  of  Infection  and  their  Control— Drinking  Water.— Out- 
breaks affecting  entire  communities  or  large  parts  of  a community  are 
nearly  always  water-borne.  The  evidence  of  this  is  of  the  strongest 
character.  I need  cite  only  the  historic  epidemics  of  Maidstone,  Eng- 
land, and  of  Plymouth  and  Butler,  Pennsylvania.  Almost  equally  strong 
circumstantial  evidence  is  afforded  by  the  experience  of  many  cities 
throughout  the  world,  in  which  improvement  in  the  water  supply  has 
been  followed  by  a tremendous  fall  in  the  incidence  of  the  disease. 

The  drinking  water  of  many  cities  is  taken  from  the  same  streams 
into  which  sewage  is  emptied.  In  rural  communities  the  water  of 
wells,  as  Dutton®  has  graphically  shown,  may  become  contaminated  by  a 
leakage  from  cesspools  placed  near  by  and  at  a higher  level. 

A large  city  can  obtain  an  absolutely  pure  water  supply  only  by  pro- 
tecting the  source  of  intake  and  the  water  in  transit  against  contami- 
nation. This  is  difficult,  but  not  impossible,  and  is  the  ideal  for  which 
some  cities  are  striving;  as,  for  example.  New  York,  in  its  magnificent 
undertaking  to  bring  a pure  water  supply  from  a great  distance.  Where 
the  water  is,  of  necessity,  taken  from  open  streams  and  unprotected 
lakes,  filtration  by  the  municipality  is  the  best  method  of  rendering  the 
water  pure.  The  results  upon  the  incidence  of  the  disease  of  improve- 
ment in  the  water  supply  is  well  shown  in  the  accompanying  table  of 
Kober.®  To  the  statistics  in  the  table  I might  append  those  of  Phila- 
delphia. In  1908  the  number  of  cases  of  typhoid  fever  was  3564,  which 
was  less  than  half  the  average  number  for  all  the  years  tabulated,  a 
result  for  which  the  filtration  system  is  largely  responsible.  There  were 
in  that  year  a few  sections  that  received  unfiltered  water.  In  these  sec- 
tions 337  cases  of  typhoid  fever  occurred  per  100,000  of  population.  In 
the  sections  receiving  filtered  water  the  rate  varied  from  118  to  172  per 
100,000  of  population. 

‘ Jour.  Amer.  Med.  Assoc.,  1908,  li,  981.  ^ Ibid.,  xviii,  2019. 

^ Coleman,  Amer.  Jour.  Med.  Sci.,  June,  1909,  p.  781. 

^ Koch  (Die  Bekaempfung  der  Typhus,  Berlin,  1903)  found  that  49  out  of  64 
unrecognized  cases  of  typhoid  fever  in  Treves  (Trier)  occurred  among  children. 

® Jour.  Amer.  Med.  Assoc.,  1910,  Iv,  854. 

® Transactions  Assoc.  Amer.  Phys.,  1909, 

VOL.  I. — 39 
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DEATH  RATES  PER  100,000  OF  POPULATION 


CHANGE  IN  WATER  SUPPLY 


(1)  From  unfiltered  river  supply  to  filtered  river  supply 

(2)  From  unfiltered  river  supply  to  wells 

(3)  From  polluted  river  supply  to  conserved  river  supply 
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The  experience  of  Cincinnati,  Richmond,  and  many  other  cities  is 
similar. 

Some  of  the  large  cities  of  the  world  are  not  only  hltermg  their  drinking 
water,  but  are  also  purifying,  or  preparing  to  purify,  their  sewage.  Not 
much  good  is  to  be  expected  from  this  so  long  as  other  localities  empty 
raw  sewage  into  the  stream  higher  up;  that  is,  proximal  to  the  intake. 
Let  us  hope  that  eventually  no  contaminated  sewage  will  be  allowed  to 
flow  into  streams  supplying  drinking  water  to  riparian  communities.  Of 
course,  where  the  body  of  water  receiving  the  sewage  is  relatively  large, 
the  dilution  the  latter  undergoes  may  be  sufficient  to  prevent  any  decided 
pollution  of  the  water  supply.  This  fact  is  demonstrated  by  the  expe- 
rience of  Milwaukee,  which  empties  its  sewage  into,  and  takes  its  drinking 
water  from.  Lake  Michigan.  When  the  intake  in  1895  was  carried  far 
out  into  the  lake  (6000  feet)  and  placed  at  a point  three  and  a half  miles 
from  the  sewage  outflow  there  was  an  immediate  drop  in  the  typhoid  rate 
to  about  half.^  Slowly,  however,  the  growth  of  the  city  asserted  itself 
by  an  increasing  volume  of  sewage  poured  into  the  lake  and  the  conse- 
quent increased  contamination  of  the  water.  For  the  present  year  the 
rate  promises  to  be  as  high  as  before  the  extension  of  the  water  intake 
from  its  original  point  of  2100  feet  from  shore.  From  this  we  may  con- 
clude that  it  is  wise  at  all  times  to  purify  all  sewage  before  it  is  emptied 
into  a body  of  potable  water,  no  matter  how  large. 

A number  of  cities,  among  them  Washington  and  Philadelphia,  have 
been  chagrined  to  find  that  even  after  filtration  had  been  established, 
occasional  outbreaks  of  typhoid  fever  occurred.  Several  explanations 
are  possible:  the  filtering  plant  may  temporarily  break  down;  cases 
may  be  imported,  as  usually  happens  in  Philadelphia  at  the  end  of 
the  summer  vacation;  or  the  outbreak  may  not  be  water-borne  at  all, 
but  due  to  typhoid  carriers,  to  milk  contamination,  or  to  contact 
infection. 

The  individual  can  best  protect  himself  against  water-borne  typhoid 
fever  by  drinking  only  boiled  water,  or  spring  water,  even  in  cities  where 
filtration  obtains.  Cheap  filters  attached  to  spigots  are  dangerous. 
Boiled  water  should  be  used  not  only  for  drinking,  but  also  for  other 
purposes,  such  as  cleansing  the  teeth,  washing  vegetables,  fruits,  etc. 
Persons  who  are  travelling  should  avoid  drinking  local  waters.  It  is 
better  to  depend  upon  some  well-known  safe  bottled  water. 

The  typhoid  bacillus  is  probably  not  capable  of  multiplying  in  water, 
but  it  can  live  in  it  for  from  two  to  three  weeks.^  TaveP  records  an 
instance  in  which  bacilli  survived  in  the  blind  end  of  a water  main  for 
six  months. 

Inasmuch  as  typhoid  bacilli  are  not  killed  by  freezing,  ice  may  become 
a carrier  of  the  disease.  Thus  Park  reports  an  epidemic  caused  by  ice 
from  a certain  pond.  It  was  proved  that  the  dejecta  of  a typhoid  fever 
patient  had  been  thrown  on  the  surface  when  the  pond  was  frozen. 

* Jour.  Amer.  Med.  Assoc.,  July  16,  1910. 

=*  Loeffler,  Weyl’s  Handbuch  der  Hygiene,  1896,  i,  636,  676. 

^ Cent.  f.  Bakter.,  1903. 
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Milk— Outbreaks  of  typhoid  fever  due  to_ contaminated  milk  are  not 
rare  in  literature,  and  seem  to  be  increasing  in  frequency  with  improved 
methods  of  tracing  the  sources  of  epidemics.  Kober,'  in  1901,  collected 
records  of  no  less  than  195  epideinics  of  enteric  fever  traceable  to  niilk 
supply,  in  148  of  which  the  disease  had  prevailed  at  the  farm  or  dairy. 
Trask,-  in  1909,  found  179  typhoid  fever  epidemics  reported  as  spread 
by  milk  In  the  Washington  epidemic  of  1907,^  7.17  per  cent,  of  the 
cases  were  attributable  to  milk  infection;  in  that  of  190C)  113  per  cent 
In  the  Stamford  epidemic,“  one  dairy  supplied  225  households,  m which 
352  cases  of  typhoid  fever  occurred;  a caf<5,  among  the  frequenters  of 
which  12  cases  developed;  a bakery,  whose  patrons  furnished  2 cases; 
and  there  were  2 other  typhoid  fever  patients  who  had  obtained  the  milk 
in  other  ways.  In  Munich  where,  through  the  rapid  and  thorough 
removal  of  discharges  for  the  protection  of  the  drinking  water,  typhoid 
fever  has  been  almost  stamped  out,  the  disease  broke  out  m a certain 
quarter  of  the  city  and  continued  to  prevail  for  seven  years.  It  was 
then  traced  to  a particular  milk.  When  the  sale  of  this  milk  was  pro- 
hibited the  outbreak  ceased.^  , , u -ii 

Durino-  the  recent  epidemic  in  Budapest  not  only  was  the  milk  held 

to  be  anlmportant  factor,  but  also  certain  milk  products,  such  as  butter 
and  soft  cheese.  In  butter,  according  to  Heim,  typhoid  bacilli  may 
survive  twenty-one  days;  in  buttermilk^  they  live  forty-eight_  hours. 
They  also  live  in  ice-cream  if  the  milk  used  is  not  boiled,  since,  as 

already  mentioned,  freezing  does  not  kill  them.  a , ; 

Evew  localized  outbreak  of  typhoid  fever  should  be  traced  to  its 
source  ^ Jensen®  states  that  where  the  water  supply  is  safe  and  hygienic, 
local  outbreaks  come  principally  through  milk.  It 
suspected,  the  place  whence  it  is  derived  and  the  P“P'«  ^ 
should  come  within  the  scope  ot  the  investigation.  The  sale  ot  milk 
from  an  infected  dairy  or  farmhouse  should  be  prohibited. 

Other  Foods.— Several  small  epidemics  have  been  traced  to  oysters  an 
other  shellfish.  In  certain  sections  of  the  country  it  is  customary  to 
place  oysters  for  a short  time  in  fresh  or  brackish  water  to  fatten  them. 
If  the  Jater  is  contaminated  by  sewage,  which  probably  happens  rare  y, 
the  oysters  may  take  up  typhoid  bacilli,  and,  when  f 
infection  of  the  consumer.  Experiments  have  shown  t a ^ , 

placed  in  artificially  infected  water,  the  typhoid  bacilli  may  live  t^^enty 
Ivs-long  after  they  have  disappeared  from  the  surrounding  ^^ter 
^ Among  ^other  foods,  vegetables,  like  celery,  lettuce  and  watercress 
and  all  such  fruits  as  are  eaten  raw,  may  act  as  typhoid  carriers.  The) 

3 Report  on  the  Origin  and  Prevalence  of  Tygio^ 

6 Mandelbaum,  Munch,  med.  Woch  1908  No.  1. 

« Arb.  a.  d.  Kaiserl.  Gesundheitsarnt,  Band  v 

3 Fraenkel  and  Kister,  Munch  med  Woch.,  1878,  No.  7. 

* Essentials  of  Milk  Hygiene,  1907,  English  ed.,  p.  106. 

« Horcicka,  Wien.  med.  Woch.,  1900,  Nos.  and  3. 
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may  be  contaminated  by  the  hands  of  the  huckster,  grocer,  or  cook,  or 
thl^uo-h  being  washed  in  infected  water.  Bo  h raw  and  cooked  food 
may.inrthermore,  become  infected  through  the  agency  of  insects,  as 

"‘in'j^dgXnrmade  in  the  Imperial  Health  Office  at  Berlin  .seem  to 
show  that  eggs  may  at  times  be  the  source  of  paratyphoid  infection  in 
man.  Paratyphoid  bacilli  remain  viable  on  the  eggshe  Is  for  sixteen 
days  or  longer,  and  may  even  penetrate  uito  die  egg  itself.  Ihe  eggs, 
of  course,  do  not  contain  the  bacilli  when  laid,  but,  like  milk,  become 

contaminated  in  handling.  , a i „ 

Insects  —Flies,  it  is  now  definitely  proved,  play  an  important  role  as 
typhoid  carriers.  They  feed,  when  proper  sanitary  measures  are  not 
observed,  on  human  excrement,  and  carry,  purely  mechanically,  on  their 
bodies,  virulent  bacilli  to  food.  There  is  reason  to  believe  that  they 
constitute  a special  danger  in  army  camps.  They  were,  in  large  measure, 
responsible  for  the  epidemics  of  typhoid  fever  that  ravaged  the  American 
army  camps  during  the  Cuban  War,  and  that  prevailed  among  tie 
British  troops  in  South  Africa  during  the  war  with  the  Boeis.  xhe 
striking  distance  of  a fly  factory,  to  use  the  words  of  an  unknown 
writer,'  is  200  yards.  There  should,  however,  be  a space  of  not  less 
than  300  yards  between  refuse  depots  and  houses. 

Insects  other  than  flies  have  little  to  do  with  typhoid  fever,  and  there 
is  no  evidence  that  animals  of  a higher  order  communicate  typhoid  bacilli 
to  man,  although  experimentally  it  has  been  shown  by  Barbaschi"  that 
snails  and  slugs,  which  live  on  vegetables  usually  eaten  raw,  may  act  as 
typhoid  carriers. 

Guiart^  and  others  have  attributed  to  intestinal  worms,  especially  to 
the  Trichiuris  trichiura  (Trichocephalus  dispar),  a role  in  the  produc- 
tion of  typhoid  fever.  The  worms  are  supposed  to  cause  a mechanical 
lesion  of  the  mucous  membrane,  through  which  the  oft-present  typhoid 
bacilli  find  a ready  entrance.  The  theory,  to  my  mind,  is  fanciful. 
Lacomme  and  Vaulaude,^  Chantemesse  and  Rodriguez,^  and  Stiles® 
find  no  evidence  for  it,  nor  does  my  own  experience  bear  it  out. 

From  what  has  been  said  regarding  the  menace  of  flies,  it  follows  that 
these  insects  must  not  be  allowed  to  have  access  to  human  feces.  In 
rural  districts  where  there  is  no  sewage  system,  cesspools  and  privies 
must  be  covered  and  screened.  From  dwelling  houses  flies  should  be 
excluded  by  means  of  screens;  and  those  that  enter  should  be  killed 
with  the  same  zeal  as  that  with  which  mosquitoes  and  bedbugs  are 
exterminated.  The  breeding  places  of  flies  must  be  hunted  out  and 
destroyed.  Whether  the  suggestion  of  Dr.  Percy  L.  Jones,  of  the  United 
States  Army,  that  a Philippine  ant,  destructive  to  fly  larvte,  and  itself 


'British  Med.  Jour.,  May  9,  1908. 

^ Gazz.  degli  Osped.  e delle  Cliniche,  1910,  No.  37,  385. 
^ Arch,  de  parasitol.,  1904,  p.  122. 

* .Jour,  de  Phys.,  1908,  No.  1. 

* Bull,  de  I’Acad.,  April  7,  1908. 

* Bull.  Hygienic  Laboratory,  No.  35,  p.  195. 
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innocuous,  be  introduced  into  the  United  States,  should  be  adopted  or 
not,  is  a question  requiring  careful  and  scientihc  research. 

Contact  Infection. — 1 have  already  alluded  to  this.  It  plays  a much 
more  important  role  than  hitherto  has  been  supposed,  and  j)laces 
typhoid  fever  among  the  truly  contagious  diseases.  Contact  infection 
is  especially  common  among  chiklren.  It  also  accounts  for  a very  large 
proportion  of  the  cases  occurring  among  physicians,  nurses,  and  others 
of  a hospital’s  personnel.  There  are  also  on  record  cases  in  which 
typhoid  fever  was  conveyed  by  a clinical  thermometer  that  had  been 
used  to  take  the  rectal  temperature  of  a patient.^ 

■ Nurses  and  orderlies  should  wear  gloves  when  handling  discharges, 
and  should,  in  addition,  disinfect  the  hands  after  every  kind  of  service 
to  a typhoid  fever  patient.  In  the  world  at  large  contact  infection  may 
be  lessened  by  educating  the  laity  concerning  the  dangers  of  typhoid 
fever,  especially  as  to  the  ease  with  which  it  may  be  transmitted  from  the 
sick  to  the  well.  Furthermore,  it  is  important  that  mild  cases  should 
be  recognized,  and  that  all  typhoid  carriers  should  be  searched  out. 
How  to  do  this  is  not  the  province  of  this  article  to  discuss.  I need  refer 
only  to  blood  culture,  examination  of  the  feces  for  bacilli,  and  the  Widal 
reaction  and  other  blood  tests  for  typhoid  antibodies.  During  the 
summer  months,  especially  in  cities  and  communities  in  which  typhoid 
fever  is  endemic,  every  case  of  acute  enteritis  persisting  for  more  than  a 
few  days  should  be  considered  suspicious. 

Specific  Methods  of  Prevention. — Immunization;  Vaccination;  Bac- 
terination.— The  question  is  often  asked  by  intelligent  laymen  and  by 
students  and  physicians  not  familiar  with  immunology,  “Why  is  there  no 
antitoxin  for  typhoid  fever?”  The  answer  is  to  be  found  in  the  peculiar 
nature  of  the  toxins  of  the  disease. 

Bacterial  toxins  are  of  two  kinds:  (1)  Those  that  are  easily  diffusible; 
hence,  are  found  in  the  culture  media  and  in  the  fluids  and  tissues  of  the 
infected  animal;  these  are  called  toxins,  or  exotoxins.  (2)  Those  that 
are  not  easily  diffusible,  called  intracellular  toxins,  or  endotoxins.  The 
former  are  true  secretory  products,  elaborated  by  the  living  bacteria. 
The  latter  are  so  firmly  united  with  the  bacterial^  bodies  that  they  are 
set  free  only  when  the  microorganisms  die  and  disintegrate.  ^ It  is  not 
impossible  that  they,  too,  are  secretory  products,  but  their  difficult  dif- 
fusibility  differentiate  them  from  toxins  proper.  'When  the  latter  are 
injected  into  animals  or  spontaneously  elaborated  in  disease  they  induce 
the  formation  of  antitoxins  which  have  the  power  of  chemically  neutra,!- 
izing  the  toxins  without  exerting  any  direct  action  upon  the  bacteria 
themselves.  On  the  other  hand,  when  endotoxins  are  injected  into 
susceptible  animals,  or  are  formed  spontaneously  through  the  disintegra- 
tion of  pathogenic  bacteria,  they  produce  not  antitoxins,  but  so-called 
antibodies  which  have  a specific  influence  upon  the  corresponding 

bacteria. 

' Leube,  Speciel.  Diag.,  ii,  404;  Bormanns,  quoted  by  Neufeld  (Kolle  and  Wasser- 
mann,  Handbuch  d.  patholog.  Mikroorganismen,  ii,  296). 
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In  a general  way  the  action  of  antibodies  is  fourfold: 

(«.)*^  Agglutinative  (agglutinins). 

(h)  Opsonic  (opsonins). 

(c)  Bactericidal. 

(d)  Bacteriolytic  (bacteriolysins). 

Some  endotoxins  may  produce  anti-endotoxins. 

It  is  conceivable  that  a serum  rich  m antibodies  might  be  harmful 

when  injected  into  an  animal  infected  with  the  coi responding  bacteria, 
in  that  it  might  cause  a great  destruction  of  the  latter,  and  in  that  way 
set  free  the  endotoxins.  A given  bacteriolytic  serum  may  thus  become  a 
double-edged  sword — while  it  kills  the  bacteria  it  also  by  this  very  act 
liberates  their  poisons. 

The  typhoid  bacillus  belongs  to  the  class  that  does  not  elaborate 
toxins.  It  exerts  its  pathogenic  effects  through  the  action  of  powerful 
endotoxins.  The  blood  of  the  typhoid  fever  patient,  as  well  as  that  of 
the  experimental  animal,  contains  the  antibodies  referred  to  above,  in 
large  quantities,  but  no  antitoxins.  According  to  Wassermann  the 
antibodies,,  or  immune  substances  of  typhoid  fever,  are  derived  from  the 
spleen,  the  bone  marrow,  and  the  lymph  glands.  Experiments  seem  to 
show  that  they  can  pass  through  the  placenta  and  that  they  may  be  con- 
veyed to  the  offspring  by  the  mother’s  milk. 

From  what  has  been  said  above  it  would  seem  to  follow  that  the  toxemia 
of  typhoid  fever  is  an  endotoxinemia.  There  is,  however,  it  seems  to  me 
— and  I have  pqinted  this  out  elsewhere^ — another  source  of  poisons  to 
be  considered,  namely,  poisons  of  metabolic  origin.  To  understand 
this  phase  of  the  subject  it  is  necessary  to  recall  that  the  principal  patho- 
logical change  in  typhoid  fever  consists  of  an  extraordinary  proliferation 
of  lymphoid  cells — in  the  intestines,  the  spleen,  the  lymph  glands,  and 
the  bone  marrow — the  new  cells  being  numerically  as  much  beyond 
computation  as  the  typhoid  bacilli  themselves.  The  cell  proliferation 
is  necessarily  accompanied  by  the  formation  of  metabolic  products  that 
are  thrown  into  the  blood  stream.  They  may  be  the  same  substances  as 
are  formed  in  health,  or  they  may  be  different.  After  a few  days  the 
countless  new  cells  die  and  disintegrate,  their  constituent  elements  or 
compounds  finding  their  way  into  the  blood.  Now,  it  is  my  belief 
that  the  metabolic  products  formed  during  this  proliferation  of  cells, 
which  is  characteristic  of  typhoid  fever,  and  the  disintegration  products 
accompanying  the  death  of  these  same  cells,  act  as  poisons  and  add 
themselves  to  the  intracellular  poisons  of  the  bacteria.  There  are  as  yet 
no  experiments  on  record  actually  demonstrating  the  existence  of  these 
hypothetical  metabolic  poisons,  and  for  the  present  our  methods  of 
treatment  and  prophylaxis  leave  them  out  of  account. 

To  return  to  the  subject  of  immunity  against  typhoid  fever.  Unlike 
diphtheria,  it  cannot,  for  the  reasons  above  given,  be  induced  by  trans- 
ferring to  a human  being  serum  from  an  animal  rendered  artificially 
immune.  It  is  brought  about,  in  practice  at  least,  by  injecting  dead 

* Jour.  Amer.  Med.  Assoc.,  January  29,  1910. 
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typhoid  bacilli  or  extracts  obtained  from  them  directly  into  the  indi- 
vidual to  be  immunized.  Tlie  method  employed  originated  with 
Fraenkel;  it  was  elaborated  by  Pfeiffer  and  Kolle,  but  was  first  tried  on  a 
large  scale  by  Sir  A.  K.  Wright.  Strictly  speaking,  it  is  nothing  more 
than  an  adaptation  of  Pasteur’s  fundamental  di.scovery  of  anthrax 
vaccination  and  of  Koch’s  tuberculin  immunization. 

The  immunizing  substance,  the  vaccine  or  bacterin,  is  a definite  (juantity 
of  dead  typhoid  bacilli.  The  bacilli  are  usually  killed  by  heat,  although 
indifferent  chemical  substances  may  be  used  to  kill  them.  In  general, 
the  method  of  preparing  and  using  the  vaccine  is  similar  to  that  employed 
in  the  vaccine  therapy  of  infectious  diseases  established  by  Wright. 
The  basis  for  the  vaccine  is  a strain  of  typhoid  bacilli  that  will  produce 
large  quantities  of  antibodies  when  injected  into  huiuan  beings  or  animals. 

Preparation  of  the  Vaccine. — ^"Phe  following  method  is  largely  that  de- 
scribed by  Major  F.  F.  Russell.^  Agar  slant  cultures  eighteen  or  twenty 
hoiu’s  old  are  washed  off  into  a small  quantity  (about  2 c.c.)  of  normal 
salt  solution.  The  emulsion  is  well  shaken  to  break  up  clumps,  and  is 
then  transferred  to  large  tubes  (50  c.c.),  which  are  sealed  in  the  flame 
of  a blowpipe.  The  sealed  tubes  are  then  sunk  in  a water  bath,  which 
is  furnished  with  an  electrically  driven  stirring  apparatus  to  secure  an 
equal  temperature  throughout.  The  bath  is  heated  to  60  C.,  and  the 
tubes  are  kept  submerged  for  seventy-five  minutes,  since  experiment 
has  shown  that  it  takes  fifteen  minutes  for  a large  quantity  of  material 
to  reach  the  temperature  of  the  bath.  The  bacteria  are  therefore  killed 
by  heating  to  60°  C.  for  one  hour.  After  the  cultures  are  thus  killed, 
the  concentrated  emulsion  is  diluted  to  from  15  to  20  c.c.  for  each  agar 
slant.  The  quantity  varies  somewhat  as  the  bacterial  count  serves  as 
a check,  and  may  indicate  that  a little  more  or  a little  less  salt  solution  to 
the  tube  is  necessary  to  give  a product  containing  1,000,000,000  bacteria 
to  the  cubic  centimeter.  Before  the  vaccine  is  put  into  ampullas,  0.25 
per  cent,  of  tricresol  is  added  as  a matter  of  safety.  ^ The  vaccine  is 
administered  to  at  least  two  animals— a mouse  and  a guinea-pig— before 
any  is  used  on  human  beings. 

Dosage  of  the  Vaccine. — Russell’s  vaccine  contains  1,000,000,000  dead 
bacilli  to  the  cubic  centimeter;  0.5  c.c.  is  used  for  the  first  injection, 
1 c c for  the  second,  and  the  same  for  the  third.  The  injections  are  given 
ten  days  apart.  ^ Spooner'  prepares  a vaccine  containing  400,000,000 
bacilli  to  the  cubic  centimeter,  and  uses  for  the  first  injection  100,000,000 ; 
for  the  second,  200,000,000,  and  for  the  third  300,000,000.  _ right 
advises  large  doses— 750,000,000  to  1,000,000,000  for  the  first  iniection, 
and  from  1)500,000,000  to  2,000,000,000  for  the  second.  For  therapeutic 
purposes,  as  will  be  shown  later,  much  smaller  doses  must  be  employed 
The  injections  are  given  subcutaneously  at  the  insertion  of  the  deltoid 
muscle,  the  area  having  first  been  washed  with  alcohol.  _ 

The  injection  of  the  vaccine  is  followed  by  a local  reaction  taking  t le 

* Johns  Hopkins  Hospital  Bulletin  March,  1910. 

2 Monthly  Bulletin,  State  Board  of  Health  Mass  Februan^  1910. 

3 A Short  Treatise  on  Antityphoid  Inoculation,  1904,  p. 
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form  of  a painful  nodule  at  the  point  of  inoculation.  1 Ins  reaches  its 
heiclit  in  about  twelve  hours,  and  disappears  gradually  by  the  second 
or  third  dav  In  rare  instances  it  spreads  a considerable  distance;  the 
elands  in  the  axilla  become  tender,  and  motion  in  the  arm  is  restricted. 
But  even  these  symptoms  seldom  last  more  than  twenty-four  hours. 
In  a certain  proportion  of  coses  there  is  also  a general  reaction,  charac- 
terised in  the  milder  cases,  by  headache  and  lassitude,  and  in  the  severer 
nit:  cl,m^  and  fe/er  of  from  100»to  104«F  (37.8»  to  4(,-  C.); 
at  timi  there  is  lieipes  labialis.  After  a s«ond  injection  bo  h the  loca 
and  the  general  reactions  are  milder.  Those  who  have  already  had 
typhoid  fever  usually  show  a tendency  to  a stronger  reaction.  Lhis 
phenomenon,  in  Russell’s  opinion, ' is  coupled  with  an  immunity  to 
typhoid  fever,  though  it  may  indicate  residual  typhoid  aftections  ot  the 
biliary,  urinary,  or  intestinal  tract.  An  attempt  has  recently  been  made 
to  introduce  the  typhoid  vaccine  into  the  system  by  way  of  the  mouth.^ 
The  dead  bacteria  were  guided  past  the  dangers  of  the  stomach  by 
being  administered  in  pills  suspended  in  a matrix  of  fat  and  stearin. 
The  results  were,  however,  unsatisfactory.  ^ ^ • .r. 

Effect  of  Vaccination. — The  blood  after  vaccination  shows  very  signih- 
cant  changes,  to  wit:  (a)  a marked  increase  in  the  agglutinative  power; 
(h)  a rise  of  the  opsonic  index;  (c)  an  increase  in  the  leukocytes.  The 
agglutinative  index  begins  to  rise  rapidly  on  the  fourth  or  fifth  day,  a,nd 
remains  high  for  about  six  weeks,  then  gradually  declines,  reaching 
normal  at  the  end  of  about  fifteen  months.  Variations  are,  however, 
frecjiient.  The  phagocytic  index  follows  an  analogous  course.  It  is  thus 
definitely  established  that  after  typhoid  vaccination  immunity  reactions 
occur  that  are  identical  with  those  found  in  the  natural  course  of  the 
disease. 

The  practical  prophylactic  results  of  vaccination  are  striking  and  full 
of  promise.  Nevertheless,  the  method  has  made  but  little  headway — 
a rather  surprising  fact^ — for  which  there  are  several  reasons.  First, 
the  slight  fear  of  typhoid  infection  as  compared  with  that  entertained 
for  smallpox,  for  example;  second,  the  novelty  of  the  method  and  its 
apparent  complexity;  third,  the  belief  in  the  existence  of  a “negative 
phase.”  According  to  the  teaching  of  Sir  A.  E.  Wright,  the  injection  of 
a bacterial  vaccine  depresses  for  a short  time  the  phagocytic  power  of  the 
blood  and  increases  susceptibility.  This  depression  of  the  phagocytic  or 
opsonic  index  is  known  as  the  negative  phase.  If  such  a negative  phase 
does  occur,  and  if  it  represents  a temporarily  heightened  susceptibility, 
then  the  use  of  typhoid  vaccine  at  the  time  of  an  epidemic  is  dangerous. 
Pfeiffer  and  Russell,  however,  have  shown  that  the  importance  of  the 
so-called  negative  phase  has  been  greatly  exaggerated;  and  even  Wright 
admits  that  when  small  doses  are  used  for  the  primary  injection  the 
negative  phase  is  a negligible  quantity. 

The  degree  of  immunity  following  vaccination  bears  no  relation  to  the 
violence  of  the  reaction.  It  is,  however,  greater  the  larger  the  number 


‘ Loc.  cit. 
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of  in  jections.  Tn  practice  it  is  unnecessary  to  exceed  three  doses,  which, 
as  already  mentioned,  are  given  at  intervals  of  ten  days. 

In  the  German  experiments  in  Southwest  Africa  the  immunity  seemed 
to  last  about  a year;  observers  elsewhere  found  it  to  endure  for  as  much 
as  four  years;  statistics  relating  to  the  British  garrison  in  India  make  it 
probable  that  it  persists  during  the  third  year. 

Statistics  of  Typhoid  Inoculation.  — Wright,^  up  to  1902,  had  suc- 
ceeded in  collecting,  chiefly  from  army  rej)orts  from  Africa,  India,  and 
Egypt,  22,825  inoculations,  including  84  from  an  asylum  for  the  insane. 
Among  the  inoculated  the  incidence  of  the  disease  was  diminished  by 
at  least  one-half.  In  some  instances  the  reduction  achieved  varied  from 
sixfold  to  twenty-eight  fold.  A striking  effect  was  also  noticeable  upon 
the  case  mortality.  Among  the  inoculated  it  was  rather  less  than  half 
that  among  the  non-inoculated,  1758  inoculated  persons  furnishing  142 
deaths  (8  per  cent.);  10,980  non-inoculated,  1800  deaths  (16.6  per  cent.). 
The  combined  effect  of  the  diminished  incidence  and  diminished  case 
mortality  manifested  itself  in  the  diminution  of  the  death  rate  from 
typhoid  fever  among  the  inoculated.  The  statistics  show  a fourfold 
reduction  in  favor  of  the  latter.  RusselP  reports  one  case  of  typhoid 
fever  among  1400  inoculated,  while  among  75,000  non-inoculated  there 
were  135  cases. 

The  results  of  antityphoid  vaccination  in  the  German  Colonial  Army 
in  the  Herero  campaign  of  1904,  in  Southwest  Africa,  were  also  quite 
favorable.  Eight  thousand  men  were  vaccinated,  and  the  difference  in 
the  incidence  and  death  rate  is  shown  by  the  following  table; 


Per  thousand  of  strength,  unvaccinated 
Per  thousand  of  strength,  vaccinated 


Cases.  Deaths. 
98.4  12.6 

50.9  3.3 


There  were  thus  about  half  as  many  cases  and  only  a quarter  as  many 
deaths  among  the  vaccinated. 

Treatment.— General  Considerations.— The  essence  of  the  treatment  ot 
typhoid  fever  may  be  summed  up  in  the  word  “watchfulness.  Watch- 
fulness on  the  part  of  the  physician  is,  however,  not  sufficient.  It  must 
be  supplemented  by  that  of  a thoroughly  trained  nurse,  who  should  have 

experience  in  fever  cases.  • i ^ i • 

A typhoid  fever  patient  is  best  cared  for  m a hospital.  Aot  only  is 
that  to  his  own  advantage,  for  he  is  under  the  constant  supervision  of 
nurses  and  internes,  but  it  is  to  the  best  interest  of  his  family  and  the 
public  at  large,  since  the  methods  of  disinfection  upon  which  the  control 
of  typhoid  fever  depends  can  be  better  carried  out  in  an  institution. 
Moreover,  there  are  certain  measures  of  treatment,  such  as  the  admin- 
istration of  oxygen,  hypodermoclysis,  etc.,  as  well  as  diagnostic  pro- 
cedures, that  may  be  demanded  which  present  great  difficulties  m the 
ordinary  private  home.  When  the  number  of  cases  is  sufficiently  large, 
they  should  be  isolated  in  a special  ward.  Where  the  cases  are  few  m 


^ Antityphoid  Inoculation,  p.  52  et  seq. 
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number  they  should  be  placed  together  in  a section  of  the  ward,  and 
the  nurse  having  them  in  charge  should  have  nothing  to  do  with  the  other 
patients— nothing,  at  any  rate,  with  the  preparation  of  their  meals. 

If  the  patient  is  treated  at  home,  he  should,  whenever  circumstances 
permit  it,  have  two  nurses — a night  and  a day  nurse.  Among  the  very 
wealthy  three  nurses  are  sometimes  employed,  whose  hours  of  service 
are  then  so  arranged  that  two  are  always  on  duty. 

The  patient  should  immediately  be  put  to  bed  m a large,  airy,  well- 
ventilated  room,  preferably  one  with  a bathroom  adjoining.  I have 
elsewhere  urged  that  private  homes  and  apartment  houses  should  have 
what  might  be  called  a 'diospital  room,  a room  especially  designed  by 
the  architect  to  serve  as  a sickroom.  The  temperature  of  the  room  should 
not  be  over  65°  F.  In  summer  it  may  be  cooled  artificially;  if  there  is  a 
porch  or  veranda  adjoining  the  room,  on  which  the  bed  might  be  wheeled, 
the  patient  may  spend  part  of  the  day  outdoors.  The  windows  and 
doors  should  be  screened,  and  fly-paper  and  other  traps  should  be 
spread  to  catch  any  flies  that  may  get  in.  If  the  patient’s  mental  con- 
dhion  is  sufficiently  bright  to  permit  him  to  enjoy  flowers,  any  sent  to 
him  may  be  left  in  the  room  during  the  day,  but  should  be  removed  at 
nio-ht.  If  there  is  the  slightest  sign  of  delirium  or  other  mental  dis- 
turbance the  flowers  must  be  banished.  It  is  also  well  to  have  hangings, 
screens,  fans,  and  other  things  used  in  the  sickroom,  of  a neutral  color. 
I once  saw  a patient  who  had  post-typhoidal  mania.  She  cried  out 
constantly  that  she  was  surrounded  by  Are  and  was  being  burnt.  After 
convalescence  she  told  me  she  knew  exactly  whence  the  illusion  came. 
The  wall  paper  was  red,  the  screen  of  the  bed  was  red,  she  was  fanned 
with  a red  fan,  and  red  flowers  were  brought  to  her,  and  it  was  this 
concentrated  redness  that  caused  her  indescribable  mental  agony. 

The  sick  bed  should  be  single,  and  preferably  white  enamel.  Such  a 
bed,  aside  from  being  more  sanitary,  makes  the  work  of  the  nurse  and 
the  examinations  by  the  doctor  easier.  The  bedcovering  should  be 
light,  the  best  being  a thin  blanket  between  two  sheets.  A draw-sheet 
should  be  placed  over  the  lower  sheet,  under  the  patient,  and  a mackin- 
tosh on  top  of  the  mattress.  There  should  be  a comfortable  cot  in  the 
room  for  the  nurse.  A basin  containing  an  antiseptic  solution,  for  the 
disinfection  of  the  doctor’s  and  nurse’s  hands,  should  always  be  in 
readiness.  The  family  should  be  most  minutely  instructed  in  the 
necessity  for  disinfection  and  personal  care,  and  should  be  informed 
that  typhoid  fever  is  now  known  to  be  a contagious  disease..  As  soon 
as  the  diagnosis  is  definitely  established  the  case  should  be  reported  to 
the  Board  of  Health. 

From  the  very  outset  the  patient  must  be  kept  as  quiet  as  possible. 
He  must  be  urged  to  use  the  bedpan  and  urinal,  and  any  objections  he 
may  raise  should  be  overcome  by  tactful  persuasion.  Visitors  should 
be  kept  away  during  the  febrile  period  and  for  the  first  week  of  con- 
valescence. No  one  should  read  to  the  patient  nor  discuss  with  him 
business  or  household  affairs;  but,  of  course,  there  can  be  no  ironclad 
rule  in  such  matters,  as  each  temperament  requires  individual  handling. 
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Unless  absolutely  necessary,  I o])pose  the  moving  of  patients  any 
great  distance;  yet  contingencies  may  arise  that  make  it  advisable  to 
transport  a patient  to  another  ])lace  rather  than  keep  him  where  he 
cannot  have  proper  care.  1 may  say  that  I have  not  seen  any  serious 
consequences  from  transportation  during  the  early  stages  of  the  disease. 
The  most  rigid  disinfection  should  be  carried  out  on  the  journey. 

In  an  ordinary  uncomplicated  case  the  patient  should  be  seen  by  his 
physician  once  a day;  an  intelligent  nurse  and  the  telephone  render  addi- 
tional visits  unnecessary.  In  serious  cases,  two  or  even  more  visits  may  be 
recpiired.  The  physician  should  arrange  for  him.self  a definite  routine  to 
be  followed  on  his  visits.  He  should  note  the  general  appearance  of  the 
patient — the  tongue,  the  degree  of  abdominal  distention,  spots,  condi- 
tion of  the  bladder,  size  of  the  spleen  and  liver,  the  position  and  strength 
of  the  apex  beat,  the  character  of  the  heart  sounds.  He  should  auscult 
the  lungs,  especially  posteriorly,  and  examine  the  back  for  possible  signs 
of  bedsores.  He  should  carefully  note  any  tender  areas,  without,  however, 
too  much  manipulation  of  the  abdomen,  particularly  of  the  right  iliac 
fossa,  and  from  time  to  time  he  should  inspect  the  bowel  movements. 
In  a case  in  which  the  symptoms  suggest  a possible  perforation  he 
should  call  in  a surgical  consultant.  He  should  make  frequent  urine 
examinations  and  such  diagnostic  tests — Widal  reaction,  blood  exami- 
nation, blood  culture,  etc. — as  modern  scientific  medicine  demands. 
After  every  visit  he  should  wash  his  hands  with  soap  and  water  and 
disinfect  them  in  carbolic  acid  or  bichloride  solution. 

Whether  the  patient  should  be  informed  as  to  the  nature  of  his  ailment 
is  a matter  to  be  freshly  decided  in  each  individual  case.  It  is,  however, 
my  custom  not  to  tell  him  if  I can  avoid  it.  The  physician  should  be 
guarded  in  his  prognosis  in  even  the  mildest  case,  for  typhoid  fever  is 
the  most  treacherous  of  all  diseases.  Relapses  are  so  common  that 
it  is  unwise  to  pronounce  a patient  entirely  well  and  out  of  danger 
too  soon. 

Duties  of  the  Nurse. — The  general  duties  of  the  nurse  need  not  be 
discussed.  All  specific  instructions  bearing  on  the  management  of  the 
case  in  hand,  including  disinfection,  should  be  given  to  the  nurse  in 
writing.  Although  she  may  be  informed  of  the  contagiousness  of  typhoid 
fever,  the  physician  should  not  fail  to  impress  upon  her  the  importance 
of  reasonable  precautions  for  self-protection  and  the  protection  of  others. 
In  hospitals,  nurses  who  have  perhaps  a number  of  typhoid  fever  cases 
to  take  care  of  should  wear  rubber  gloves  when  handling  excreta,  and 
should  religiously  wash  their  hands  after  any  service  to  the  patients. 
Neither  the  nurse  nor  anyone  else  but  the  patient  should  eat  or  drink 
in  the  sickroom. 

Careful  records  must  be  kept  by  the  nurse.  They  should  show  (1) 
temperature,  pulse,  and  respiration  every  three  hours,  as  well  as  the 
highest  and  lowest  for  the  day;  (2)  daily  quantity  of  urii-ie;  (3)  hours  of 
sleep;  (4)  quantity  of  food  and  water  taken;  (5)  number  and  character 
of  bowel  movements;  (6)  any  noteworthy  features,  such  as  spots,  cough, 
hiccough,  hemorrhage,  delirium,  incontinence,  etc.  In  the  case  of  hem- 
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orrhaoe  or  vomiting,  the  discharged  material  should  be  saved  m a covered 
Lsef  unmixed  with  disinfectant,  for  the  msp^tion  of  the  phys.can. 
irthere  is  any  unexpected  change  in  the  tempera  ure  or  pulse,  or  ,f  there 
is  sudden  abdominal  pain,  or  signs  of  intestinal  hemorrhage,  the  phy- 

sician  should  be  summoned  at  once.  ^ . . 

The  routine  attention  to  the  patient  comprises  a morning  and  evening 
sponge  bath  with  tepid  water  and  alcohol,  gentle  combing  o the  hair 
and  cleansing  of  the  mouth  with  an  antiseptic  solution.  The  care  of 
the  mouth  is  of  great  importance.  To  cleanse  it  properly  the  nurse 
wraps  a piece  of  sterile  gauze  over  the  index  finger,  dips  it  into  a solution 
of  bmic  acid  or  of  liquor  antisepticus  alkahnus  diluted  vnth  four  parts 
of  sterile  water,  and  wipes  the  tongue,  the  gums  and  the  mside  of  the 
cheeks.  If  able,  the  patient  should  himself  gargle  freely  with  either  ot 
the  solutions.  To  prevent  bedsores,  the  patient  should  not  be  allowed 
to  lie  too  long  in  one  position.  The  part  subject  to  pressure  should  be 
bathed  with  alcohol  or  spirits  of  camphor,  and  afterward  thoroughly 
dried.  If  redness  appears,  an  air  cushion  should  be  used,  and  the  parts 
dusted  with  boric  acid,  talcum  powder,  or  a powder  of  salicylic  acid 
and  chalk.  After  every  movement  the  buttocks  should  be  thoroughly 
washed  with  soap  and  water.  For  this  purpose,  it  is  best  to  use  clean 
rao-s  or  pieces  of  gauze,  that  are  afterward  burnt. 

The  patient’s  finger-nails  must  be  kept  clean  and  cut  short.  If  he 
tries  to  pick  his  nose  or  lips,  he  should  be  restrained.  He  should  not 
be  left  alone.  If  he  is  delirious,  he  should  be  controlled  with  gentle 
firmness.  Mechanical  devices  for  restraining  should  be  avoided.  In 
case  of  extreme  restlessness  the  sheet  may  for  a short  time  be  drawn 
fairly  tightly  across  the  chest  and  fastened  down  at  the  sides.  It  is 
unnecessary  to  cut  the  hair  of  female  patients  while  the  disease  lasts. 
If  the  patient  is  young,  the  hair  may  be  cut  off  at  the  beginning  of  con- 
valescence; in  older  patients,  it  may  be  left  to  itself.  Massage  of  the 
scalp  is  very  useful. 

Care  of  the  Bowels. — The  profession  is  not  agreed  on  the  use  of  pur- 
gatives in  the  beginning  of  typhoid  fever;  my  own  practice  is  never  to 
give  a purge  after  I suspect  a case  to  be  one  of  typhoid  fever.  Fre- 
quently, however,  one  sees  fever  cases  in  which  the  diagnosis  is  uncertain 
and  in  which  calomel  is  indicated.  I have  not  seen  that  such  patients, 
if  they  afterward  proved  to  have  typhoid  fever,  were  hurt  by  the  initial 
purge. 

If  constipation  is  present,  which  in  my  experience  is  the  rule,  a soap 
and  water  or  saline  enema  should  be  given  every  other  day.  In  the  later 
weeks  of  the  disease,  and  especially  during  convalescence,  the  bowels 
are  often  extremely  sluggish,  even  to  the  point  of  impaction.  An  enema 
of  from  4 to  6 ounces  of  warm  cotton-seed  oil  should  then  be  tried.  If 
unsuccessful,  a digital  examination  of  the  rectum  should  be  made,  and 
if  there  is  impaction  the  mass  should  be  removed  with  the  finger.  There- 
after, if  there  is  no  fever,  a gentle  cathartic  may  be  used — 10  to  20 
minims  of  aromatic  fluid  extract  of  cascara,  or  ^ to  1 dram  of  compound 
liquorice  powder. 


G22 


TYPHOID  FEVER 


Disinfection. — Tliis  is  of  such  great  liygienic  importance,  that  it 
becomes  the  sacred  duty  of  every  physician  to  see  tliat  it  is  j)ro])erly  done. 
For  the  disinfection  of  stools,  the  clieapest  and,  withal,  a perfectly 
satisfactory  agent  is  milk  of  lime,  made  by  adding  water  to  freshly 
slaked  lime,  everywhere  easily  obtainable.  The  floor  of  the  bedpan  is 
covered  with  milk  of  lime,  aiul  after  the  stool  has  been  received,  an  e()ual 
amount  of  milk  of  lime  is  added.  The  mixture  is  well  shaken  and 
allowed  to  stand  two  hours.  For  the  urine,  milk  of  lime  mav  be  used; 
likewise,  carbolic  acid  (5  per  cent,  solution)  or  corrosive  sublimate.  The 
internal  use  of  hexamethylenamin  (urotropin)  in  5 or  10  grain  doses 
three  times  a day,  in  capsule,  is  an  excellent  means  of  sterilizing  the 
urine  during  convalescence. 

Instead  of  milk  of  lime,  chloride  of  lime  or  chlorinated  lime  is  fre- 
quently employed.  Though  more  expensive,  a much  smaller  amount  is 
required — only  about  1 per  cent,  of  the  contents  of  the  bedpan.  Its 
odor  is  somewhat  objectionable. 

Water  closets  or  privies  into  which  the  discharges  are  emptied  should 
be  kept  clean  and  should  receive  a plentiful  supply  of  milk  of  lime.  The 
wash  water  and  the  bath,  if  the  patient  is  tubbed,  should  also  be  disin- 
fected. It  may  be  done  with  milk  of  lime  (G  liters  to  a bath  of  300  liters), 
or  with  chlorinated  lime  (250  grams  to  300  liters  of  water). ^ 

Disinfection  of  Bedclothing. — Bedclothing,  towels,  handkerchiefs,  under- 
wear, night-gowns,  etc.,  should  be  disinfected  before  they  are  laundered. 
To  this  end  they  are  at  once  put  into  a tub  or  basin  containing  a 3 per 
cent,  carbolic  acid  solution,  or  are  wrapped  in  a sheet  soaked  in  1 to  2000 
bichloride  solution,  and  afterward  boiled  in  soap  and  water.  Members 
of  the  family  and  servants  handling  the  bedclothing  should  disinfect 
their  hands  with  soap  and  water  and  corrosive  sublimate. 

All  food  and  drink  left  by  the  patient  should  be  destroyed.  After 
the  disease  has  run  its  course,  the  sickroom  should  be  thoroughly  dis- 
infected. 

Diet. — ^The  profession  has  divided  itself  into  two  schools  in  the  matter 
of  diet — those  advocating  an  absolute  milk  diet,  on  the  one  hand,  and  those 
giving  semisolid  and  solid  food,  on  the  other,  representing  the  extremes 
of  the  two  camps.  My  own  practice  has  been  to  give  virtually  a liquid 
diet,  not  restricted  to  milk,  but  including  broth,  albumen  water,  cream, 
and  ice-cream.  Junket  and  calf’s-foot  jelly  I also  allow.  The  lowest 
amount  of  milk  is  three  pints  per  day;  whenever  possible,  two  quarts  are 
given.  The  patient  should  be  fed  every  two  hours  during  the  day,  but 
should  not  be  disturbed  more  than  twice  at  night,  unless  the  quantity 
of  food  taken  during  the  day  is  insufficient.  At  each  feeding  from  4 to  8 
ounces  of  milk  are  given,  but  occasionally  ice-crearn,  junket,  or  broth 
replaces  a milk  feeding.  I personally  feel  that,  when  it  is  tolerated,  milk 
or  one  of  its  modifications,  kefir,  kumiss,  etc.,  has  more  virtue  than 
broth  or  any  other  liquid  food.  It  can  be  made  more  palatable  by 
flavoring  it  with  coffee  or  by  mixing  it  with  carbonated  w^ater,  in  t e 

1 Babucke,  Cent.  f.  Bakteriol.,  1900,  xxvii. 
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9 of  milk  to  1 of  the  water.  This,  however,  is  not 
aSrif  thlris  any  distention.  Milk  is  best  taken  through  a soda 
strlw  (a  glass  tube  is  apt  to  become  sour).  I have  followed  the  sug- 
Siou  of  Edsall'  to  have  the  milk,  both  m pnvate  and  hospital  prac  ice, 
SSeurised,  so  as  to  eliminate  any  possible  typhoid  bacilli,  as  well  as 
hnrteria  causino-  eastro-intestinal  disturbances.  ^ 

if  tltre  is  mucli  disdention,  or  if  curds  appear  in  the  stools,  I substitute 
■rlbun  en  water  for  every  other  feeding.  If  the  distention  does  not 
nroiUtly  yield,  tlie  milk  is  stopped  entirely  for  twenty-four  or  thirty-six 
Lurs  and  replaced  by  albumen  water.  If  necessary,  an  occasional 
broth  feeding  may  be  given.  While  on  albumen  water  the  patient  receives 
the  whites  of  ten  eggs  a day,  made  more  agreeable  by  being  muxed  with 
orano-e  or  lemon  juice.  As  soon  as  the  fever  begins  to  decline,  the 
patient  may  have  a little  calf’s-foot  jelly.  When  the  temperature  has 
reached  normal  or  subnormal— a subnormal  temperature  always  gives 
one  a sense  of  greater  security— the  patient  may  have  the  yolk  of  a 
poached  eo-g,  strained  rice,  or  oatmeal.  One  week  later,  mashed 
potatoes,  custard,  or  well-soaked  toast  may  be  given,  and  gradually 
other  easily  digestible  foods  are  added.  On  the  tenth  day  of  convales- 
cence the  dietary  usually  includes  chops,  spinach,  and  boiled  rice. 

I find  that  the  tongue  is  cleaner  and  the  desire  for  food  keener  since  I 

advise  patients  to  chew  chewing  gum. 

The  dietetic  regimen  detailed  above  has  given  me  very  good  results. 
The  few  deaths  that  I have  had  have  been  due  to  complications, 
such  as  perforation  and  hemorrhage,  rarely  to  toxemia  or  exhaustion. 
While  the  patients  on  this  diet  are  much  reduced  in  weight  at  the  end  of 
the  febrile  period,  the  appetite  during  convalescence  is  so  enormous  and 
the  digestion  so  excellent  that  they  quickly  pick  up  all  they  have  lost, 
and  more.  One  almost  feels  that  the  pleasure  the  convalescent  patient 
finds  in  his  food  and  in  the  thought  of  it  is  some  slight  compensation  to 
him  for  his  weeks  of  starving. 

It  is  contended  that  the  caloric  value  of  a pure  milk  diet  is  too  small, 
and  that  in  consequence  the  body  consumes  a large  amount  of  its  own 
fat  and  protein.  This  is  undoubtedly  true,  for  two  quarts  of  milk  repre- 
sent only  1300  calories,  while  a typhoid  fever  patient  requires  at  least 
3000,  if  we  wish  to  compensate  for  the  energy  loss.  This  destruction 
of  body  protein,  as  is  pointed  out  by  Shaeffer  and  Coleman,^  may  be 
retarded  or  prevented  by  a dietary  made  up  of  a moderate  amount  of 
protein  (10  to  15  grams)  and  a large  amount  of  carbohydrates.  Of  the 
various  carbohydrates  the  most  useful  and  convenient  is  lactose.  By 
adding  175  grams,  or  about  6 ounces,  of  this  (equal  to  700  calories)  to 
two  quarts  of  milk  the  total  caloric  value  of  the  diet  is  raised  to  2000; 
and  by  the  addition  of  a little  cream  the  heat  value  of  the  food  may  be 
still  further  augmented. 

These  considerations  are  logical  and  may  be  safely  put  in  practice. 


' Trans.  Assoc.  Amer.  Phys.,  1907. 

* Archives  of  Internal  Medicine,  December  15,  1909. 
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The  following  is  a specimen  dietary  based  on  these  principles.  I 
have  not  had  enough  cases  on  this  diet  to  have  formed  a final  opinion, 
though  I am  much  impressed  with  the  recent  reports  of  Coleman  d 

Milk,  7 ounces;  cream,  1 ounce;  lactose,  1 di-am.  Gradually  increase 
cream  and  lactose  until  in  about  foui-  days  the  formula  is:  Milk, 

6 ounces;  cream  2 ounces;  lactose,  ounce,  which  is  given  the  patient 
at  6 and  8 a.m.,  2,  6,  and  8 P.M.,  and  twice  during  the  night. 

At  10  A.M.  and  4 p.m.,  and  once  during  the  night  the  patient  is  given: 
Albumen  water,  10  ounces;  lactose,  2 ounces,  and  lemon  juice.  Add 
cane  sugar  or  more  milk  sugar  if  not  sweet  enough. 

At  12  noon  the  same  as  at  G a.m.,  except  add  one  egg,  with  or  without 
whisky  to  flavor. 

Total  in  twenty-four  hours:  Milk,  48  ounces  (1^-  quarts,  or  1000 
calories);  cream,  16  ounces  (1  pint,  or  1200  calories);  lactose,  10 
ounces  (1200  calories);  egg,  one. 

Shattuck^  allows  crackers,  finely  minced  meat,  the  soft  part  of  raw 
oysters,  puddings  without  raisins,  and  macaroni.  Robertson®  gives 
three  regular  meals  a day,  with  milk  feedings  between.  On  his  diet  list 
are,  among  other  things,  toast,  wheat  bread,  fish,  baked  apple,  cooked 
tomatoes,  salad,  oysters,  and  baked  potatoes.  Both  men  have  had  good 
results  with  their  liberal  diet,  but  I cannot  help  feeling  that  an  intestinal 
canal  in  a state  of  inflammation,  such  as  that  present  in  typhoid  fever, 
should  not  be  overtaxed.  Moreover,  there  is  need  for  shielding  the 
kidneys,  and  a milk  diet  accomplishes  this  better  than  any  other  food. 

Water. — Water  is  an  important  adjunct  to  feeding  in  typhoid  fever, 
and  should  be  given  freely — 4 to  6 ounces  every  two  hours — and  no  effort 
should  be  spared  to  get  the  patient  to  take  the  largest  amount  possible. 
It  may  be  flavored  with  grape  juice  or  lemon.  I do  not  greatly  favor 
carbonated  waters,  as  they  may  increase  distention.  While  on  a liquid 
diet  and  on  large  amounts  of  water,  patients  often  pass  extraordinary 
quantities  of  urine— 100  ounces  or  more  a day.  While  we  have  no  defi- 
nite knowledge  of  the  presence  of  specific  toxins  in  the  urine  in  typhoid 
fever — some  studies  undertaken  on  this  point  at  my  suggestion  by  Dr. 
H.  C.  Wood,  Jr.,  have  given  negative  results — it  seems  to  be  proved  that 
cases  with  polyuria  do  better  than  those  with  oliguria.  This  point  has 
been  emphasized  by  Cushing  and  Clarke.^ 

Hydrotherapy. — Ever  since  the  days  of  Currie  and  Todd  some  form 
of  hydrotherapy  has  been  used  in  the  treatment  of  typhoid  fever.  The 
simplest  and  oldest  method  is  that  of  sponging.  In  the  early  stages  of 
the  disease  sponging  makes  little  difference  in  the  temperature,  but  it 
lessens  nervousness  and  lowers  the  pulse  rate.  Later,  the  effects  upon 
the  temperature  are  more  pronounced  and  persist  longer. 

The  water  may  be  of  any  temperature,  but  the  majority  of  patientsjeel 
best  with  a temperature  of  85°  F.  Lower  temperatures,  down  to  70°  F., 

1 Jour.  Amer.  Med.  Assoc.,  October  9,  1909. 

^ Quoted  by  Fussell,  Amer.  Jour.  Med.  Sci.,  1909,  cxxxviii,  53-. 

^ Penna.  Med.  .Jour.,  1909,  p.  204. 

* Amer.  Jour.  Med.  Sci.,  1905,  cxxix,  187. 
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may  be  used,  the  patient’s  own  attitude  to  some  extent  controlling  the 

^^^In  tpono-ino-,  only  one  part  of  the  body  should  he  exposed  at  a time. 
Careful  attention  should  be  bestowed  upon  the  hack.  From  fifteen  to 
twenty  minutes  should  be  given  to  each  sponge;  a large  amount  of  water 
should  he  used  and  a thin  film  left  on  the  surface  for  evaporation. 

The  sponges  cire  not  given  oftener  tlicin  eveiy  three  hours,  and  only 

when  the  temperature  is  102.5°  and  over. 

Packs. ^For  persistently  high  temperature  a wet  pack  may  be  used. 

The  patient  is  wrapped  in  a sheet  wrung  out  of  cold  water,  the  bed  being 
protected  by  a mackintosh.  If  there  is  hyperpyrexia  the  patient  may 
be  rubbed  with  pieces  of  ice  over  the  sheet,  or  the  sheet  may  be  sprinkled 
with  ice  water.  This  is  conveniently  done  with  a whisk  broom  dipped  in 
the  water.  In  some  cases  I have  used  a limited  instead  of  a general 
wet  pack.  In  this,  towels  soaked  in  ice  water  are  wrapped  around  the 
limbs  one  at  a time. 

Tub  Bath. — ^The  tub  bath  was  introduced  by  Brand,  of  Stettin,  and 
has  probably  had  a larger  degree  of  popularity  than  any  other  method 
of  treatment  ever  advanced  for  the  disease.  There  is  no  question  that 
it  constituted  a tremendous  advance,  and  through  it  the  mortality  of  the 
disease  has  been  appreciably  reduced.  With  the  rest  of  mankind,  I 
used  tub  baths  for  several  years  in  my  hospital  practice,  but  finding 
that  during  the  same  period  my  private  cases,  which  were  not  tubbed, 
did  equally  well,  I came  gradually  to  abandon  the  baths,  and  found  that, 
as  regards  the  proportion  of  recoveries,  the  rarity  of  complications,  and 
the  general  well-being  of  the  patients,  the  results  were  no  less  satisfactory. 

The  world  gradually  outgrows  each  of  its  advances,  and  I personally 
feel  that  today  the  management  of  typhoid  fever  has  made  large  enough 
strides  along  other  lines  to  warrant  us  in  dispensing  with  the  troublesome 
tub  bath.^ 

However,  the  bath  is  still  in  use  by  many  authorities,  and  one  hesitates 
to  discourage  a practice  that  has  such  ardent  advocates.  McCrae,  for 
instance,  in  his  masterly  article  on  typhoid  fever  in  Osier’s  System,  ^^ol. 
II,  declares  it  to  be  almost  a specific  in  typhoid  fever.  For  this  reason  I 
will  include  a description  of  the  method. 

The  tub  is  moved  to  the  side  of  the  bed,  the  patient  is  encouraged  to 


The  following  table,  adopted  from  Hare  and  Beardsley  (The  Medical  Complica- 
tions, Accidents,  and  Sequels  of  Typhoid  Fever  and  the  Other  Exanthemata,  1909), 
shows  the  results  of  general  and  of  bath  treatment : 


Mortality, 

Cases.  per  cent.  Treatment. 

Maidstone,  England 1,885  7.5  General. 

Boston  (Mason) 676  10.4  General. 

Homerton  (Collie) 677  9.5  General. 

Glasgow  (Collie) 618  8.2  General. 

Ja,ccound 665  10.8  General. 

Fiess 900  7.5  Tepid  baths. 

Boston  (Shattuck) ...... . 2.37  9.8  Expectant  and  cold 

sponging. 

Collected  by  Brand 19,017  7.8  All  kinds  of  cold  baths. 

VOL.  I. — 40 
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pass  water,  and  after  being  undressed  and  dried  is  covered  with  a sheet 
and  lifted  by  two  nurses  gently  into  the  tub.  If  the  patient  is  weak,  his 
head  is  supported  by  the  nurse.  While  in  the  tub  the  patient  is  con- 
tinually rubbed  through  the  sheet  and  is  encouraged  to  rub  himself. 
The  extremities,  chest,  and  back  (not  the  abdomen)  are  rubbed.  Ihe 
first  bath  lasts  only  about  eight  or  ten  minutes,  and  has  a temperature 
of  85°  F.  Idiereafter,  if  the  patients  stands  the  tubbing  well,  the  tein- 
perature  is  '■radually  lowered  by  means  of  ice  from  85  to  70  h . while 
the  patient  is  n the  tub,  and  the  duration  is  increased  to  fifteen  minutes. 
Shiverino-  and  ’•  slight  degree  of  cyanosis  are  no  contraindications  to  the 
bath,  blit  if  the  patient  is  always  greatly  prostrated  afterward,  it  is  best 
not  to  continue  the  tubbing.  At  the  end  of  the  bath  the  patient  is  lifted 
back  into  the  bed,  wrapped  in  a warm  sheet,  covered  with  a blanket,  and 
allowed  to  rest  for  a short  time  before  being  dried  and  dressed.  Half 
an  hour  after  the  bath  the  temperature  is  again  taken.  If  the  patient 
should  be  slow  to  react,  he  may  have  a half  teaspoonful  of  aromatic 
spirits  of  ammonia  or  a dram  of  whisky.  Hemorrhage,  perforation, 
phlebitis,  and  pneumonia  are  contraindications  to  the  bath. 

Various  devices  have  been  used  to  facilitate  the  lifting  of  the  patients 
into  and  from  the  bath.  In  some  hospitals  the  patients  are  supported 
while  in  the  bath  by  canvas  strips  attached  to  the  sides  of  the  tub. 

The  Murphy  Treatment. — Impressed  by  the  splendid  success  of  the 
Murphy  treatment  in  surgical  conditions  affecting  the  abdomen,  I began 
a little  over  two  years  ago  to  use  the  same  procedure  m the  treatment  of 
typhoid  fever,  the  principal  lesions  of  which  are  also  m the  abdomen. 
The  method  as  I now  employ  it  differs  a little  froni  that  described  by 
Murphy.  The  patient  is  in  the  recumbent  and  not  in  the  howler  posi- 
tion The  solution  contains  only  sodium  chloride,  1 ^ a pint, 

and’ the  ordinary  rectal  nozzle  is  used,  which  I ffnd  no  difficulty  in 
retaining  in  place.  The  container,  kept  warm  by  hot-water 
hung  a foot  Ihove  the  bed,  and  the  solution  is  allowed  to  flow  steadily 
during  the  day;  at  night  the  flow  is  usually  intermitted.  If  the  patient 
bears  ffie  treatment  well,  it  may  be  continued  to  the  end  o the  fastigi^ 
Hemorrhage,  perforation,  and  great  irritability  when  the  tube  is  in  pkce 
are  contraindications.  The  amount  of  salt  solution  that  can  be  easi  y 
absorbed  varies;  generally,  from  two  to  six  quaits  can  g 

^"^fhavXu  that  this  method  of  treatment,  as  might  be  expected  pro- 
motes diuresis  and  lessens  toxemia.  The  number  of  cases  - 
final  iudement.  In  order  to  test  any  treatment  in  a disease  like  tj^hoid 
fever  large  numbers  of  cases  are  necessary.  However,  the  results  so 
far«ellent;  delirium  is  rarely  seen  and  the  cases  are  less  toxic. 

The  duration  of  the  disease  is  not  shortened. 

Druffs  —Antipyretics.— When  the  coal-tar  antipyretics  first  came  into 

vogue  they  were  hailed  as  the  long-sought  remedies  for 

Ihe  fever  of  infectious  diseases.  Time  has  shown, 

are  distinctly  harmful.  It  is  true  they  reduce  temperature  but  th^  do 

so  by  causing  a profound  systemic  depression  bordering  on  shock.  T y 
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are  therefore,  no  longer  used  routinely  to  control  fever.  If  employed  at 
all  it  is  for  the  relief  of  headache  and  in  cases  of  persistent  hyperpyrexia 
not  yielding  to  hydrotherapy.  In  either  case  a few  small  doses  of  anti- 
pyrine  (2  to  5 grains)  or  of  acetphenetidin  (3  to  6 grains)  may  be  given. 
Some  clinicians  praise  pyramidon;  others,  aspirin — their  use  can  only 
be  a restricted  one. 

Intestinal  Antiseptics. — Much  has  been  written  for  and  against  their 
employment.  Some  deny  any  antiseptic  value,  others  are  enthusiastic 
in  their  praise.  My  own  faith  in  them  is  sufficiently  strong  to  make  me 
use  them  more  or  less  regularly  in  severe  cases — my  preference  is  for 
phenyl  salicylate  (salol)  in  doses  of  from  2^  to  5 grains  three  times  a day. 

Many  other  drugs  have  been  acclaimed  as  specifics  in  typhoid  fever, 
but  not  one  of  them  has  stood  the  test  of  time.  It  is  therefore  unneces- 
sary to  mention  them.  As  the  few  remedies  with  which  the  physician' 
of  the  present  day  contents  himself  are  inexpensive,  the  druggist’s  bill  in 
a protracted  case  of  typhoid  fever  is  insignificant — a welcome  change 
from  two  decades  ago. 

The  only  drug  that  I have  used  routinely  is  dilute  hydrochloric  acid, 
in  doses  of  from  10  to  15  minims  every  four  hours.  It  is  a known  fact 
that  in  typhoid  fever  there  is  a diminution  of  hydrochloric  acid  in  the 
gastric  juice,  which  the  drug  is  intended  to  remedy.  It  also  seems  to 
keep  the  tongue  moist. 

Serum  Treatment. — For  reasons  given  in  the  section  on  vaccination,  not 
much  is  to  be  expected,  theoretically,  at  least,  from  serum  treatment. 
Nevertheless,  the  experience  of  Chantemesse^  commands  attention. 
Chantemesse  obtained  his  serum  from  horses  inoculated  with  filtered 
cultures  of  typhoid  bacilli  grown  on  a medium  of  splenic  pulp  and 
defibrinated  blood.  In  545  cases  treated  with  the  serum  at  the  Hopital 
du  Bastion  29,  the  mortality  was  4 per  cent.,  while  in  other  Paris  hospitals 
the  contemporary  mortality  was  from  12  to  18  per  cent.  Other  serums, 
as  well  as  the  antityphoid  extract  of  Jez  (which  is  prepared  from  the 
spleen,  bone  marrow,  thymus,  and  brain  of  animals  highly  immunized  to 
the  thyroid  bacillus),  have  yet  to  prove  their  value. 

Vaccines. — Wright’s  theories  and  experiments  stimulated  the  vaccine 
treatment  of  nearly  all  bacterial  diseases.  In  a number  the  results 
were  good.  In  t^hoid  fever,  however,  they  have  so  far  been  disap- 
pointing. A consideration  of  the  nature  and  source  of  typhoid  poisons, 
which  I have  discussed  on  page  614,  will  give  a partial  explanation  for 
this  failure. 

Autogenous  vaccines  made  from  bacilli  obtained  from  the  case  to 
be  treated,  as  well  as  stock  vaccines,  have  been  used. 

Richardson,^  instead  of  a vaccine  prepared  from  typhoid  cultures 
killed  by  heat,  has  used  the  filtrates  of  bouillon  cultures  in  one  series 
and  in  another  the  non-toxic  residues  of  Vaughan.^  This  is  made  by 

* La  Presse  m4d.,  1904,  681. 

(I^printr^"^  Typhoid  Fever  with  Specific  Sera,  Filtrates,  and  Residues  (Vaughan) 

* Amer.  Jour.  Med.  Sci.,  1908,  cxxxvi,  330. 
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treating  the  bacterial  cells  with  an  alcoholic  solution  of  sodium  hydroxide. 
No  noteworthy  results  were  achieved. 

In  a later  communication,  Richardson'  reports  treating  122  cases  with 
bacterins  and  bacterial  toxins  without  obtaining  much  effect  upon  the 
disease.  He  found,  however,  that  relapses  were  less  frequent  in  the 
inoculated  cases.  The  dose  employed  by  him  varied  from  10,000,000 
to  100,000,000  bacilli. 

Smallman^  at  first  used  inoculations  of  100,000,000  bacteria  every  ten 
days,  but  as  this  had  no  effect,  he  increased  the  dose  to  300,000,000,  and 
reduced  the  interval  to  three  days.  His  mortality  was  8.3,  which  is  no 
less  than  that  of  many  large  American  hospitals  where  the  vaccine  treat- 
ment is  not  employed.  i i • • 

Sappington''  prepared  autogenous  vaccines,  controlling  the  admini.s- 

‘tration  by  a study  of  the  opsonic  index.  The  results  in  22  cases  were 


not  conclusive.  _ . i,  • 

In  Leishman’s^  opinion  typhoid  vaccine  offers  great  hope  in  the 

treatment  of  typhoid  fever.  With  doses  of  from  300,000,000  to 
400,000,000  repeated  every  fourth  or  fifth  day  good  results  are  ^ob- 
tained. The  injections  are  followed  by  a rise  of  temperature  of  1 or 
1.5°  F.,  which  is,  however,  succeeded  on  the  next  day  by  a considerable 
fall.  The  temperature  remains  comparatively  low  for  two  or  three 
days  after  the  inoculation;  then  it  begins  to  rise  again,  and  if  at  this 
moment  the  injection  is  repeated  the  same  sequence  of  events  occurs 
and  after  three  or  four  inoculations  the  temperature  falls  to  normal  and 

usually  does  not  rise  again.  _ ^ i ’j  n 

To  sum  up,  the  vaccine  treatment  in  its  present  state  is  not  a decided 

improvement  over  the  treatment  now  in  vogue.  It  is,  however,  more  than 
probable  that  a specific  remedy  will  be  found,  and  that  its  discovery  lies 

in  the  hands  of  the  laboratory  investigator. 

Treatment  of  Special  Symptoms  and  Comphcations.-Toxemia.- 

All  the  general  measures  that  have  been  detailed,  hydrotherapy  as 
well  as  drugs,  have  as  their  final  aim  the  lessening  of_  the  toxemia. 
But  there  are  cases  in  which,  either  because  of  low  resistance  on  the 
part  of  the  patient,  or  because  of  an  extraordinarily  large  quantity 
of  toxins,  or  because  of  complications,  the  patient  seems  so  profoun  y 
poisoned  that  all  functions  are  depressed  to  the  danger  level,  ihese 
toxemic  cases  are  far  less  common  than  diey  were  ^ 

probably  because  of  better  nursing  and  less  interference  ''J* 
processes.  When  treating  such  a case,  every  effort  should  be  ^ade  t 
introduce  as  large  an  amount  of  water  into  the  system  as  possible,  by 
the  mouth,  by  the  rectum— either  by  the  Murphy  method  or  by  inter- 

mtot  eiiterUsis-^  hypodermoclysis,  or  ^7 
Hvpodermoclysis  often  gives  excellent  results.  A pint  of  salt  solution 
should  be  sloily  introduced  in  the  region  of  the  breasts,  m the  flan  , 


> Boston  Med.  and  Surg.  Jour.,  1910,  i,  255. 

2 Jour.  Army  Med.  Corps,  1909,  xi,  IJb. 

3 Jour.  Med.  Research,  1910,  v,  435. 

< The  Practitioner,  September,  1910, 
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or  in  the  thigh;  it  may  be  repeated.  In  hospitals,  where  proper  assist- 
ance can  be  had,  the  salt  solution  may,  in  grave  cases,  be  injected  into 
a vein.  Oxygen  inhalations  are  also  benehcial. 

Alcohol  still  has  many  warm  advocates.  I formerly  gave  it  in  large 
amounts,  more  or  less  routinely,  but  now  I give  small  doses  and  only 
when  the  toxemia  is  very  profound  and  in  the  case  of  confirmed  alcoholic 
subjects. 

Occasionally  when  alcohol  is  given  in  large  amounts  it  may  lead  to 
a condition  resembling  delirium  tremens,  and  I also  know  of  a case  in 
which  the  patient,  a physician,  was  made  so  profoundly  drunk  by  the 
injudicious  use  of  champagne  that  he  was  thought  to  be  dead. 

Strychnine  becomes,  in  toxic  cases,  a routine  remedy,  and  should  be 
given  hypodermically,  in  doses  of  to  ^ grain,  every  three  or  four 
hours,  day  and  night.  In  several  desperate  cases  I have  seen  abscesses, 
formed  spontaneously  or  at  the  site  of  the  hypodermoclysis  injection, 
coincide  with  an  improvement  of  the  symptoms  that  led  on  to  recovery. 
This  confirms  the  ideas  of  Fochier  with  regard  to  the  abscbs  de  fixation, 
an  artificial  abscess,  which  I have  several  times  induced,  and  which  is 
readily  obtained  by  the  injection,  usually  into  the  calf,  of  5 minims  of 
sterile  turpentine.  A tender,  red,  hemispherical  swelling  forms,  which 
should  not  be  opened.  The  abscess  is  supposed  to  stimulate  the  phago- 
cytes or  in  some  other  way  to  rouse  the  defensive  powers  of  the  system. 

Cardiovascular  System. — Death  in  typhoid  fever  in  over  ninety  per 
cent,  of  cases  is  due  to  failure  of  the  circulation.  Until  recently  this 
failure  was  ascribed  to  the  heart,  but  the  work  of  the  Leipzig  school 
has  made  it  clear  that  the  vasomotor  system  is  an  important  factor. 
The  vascular  tension  is  always  lowered  in  typhoid  fever,  and  constant 
attention  is  necessary  to  anticipate  a fall  to  a dangerous  level.  The 
physician  should  be  familiar  with  the  early  signs  of  falling  circulation, 
and,  if  possible,  should  make  blood-pressure  estimations. 

The  treatment  in  the  milder  cases  consists  in  giving  strychnine,  prefer- 
ably  hypodermically,  in  doses  of  to  gtQ  grain  every  four  hours,  alcohol 
in  moderate  amounts,  except  in  those  accustomed  to  its  use,  and  the 
injection  of  salt  solution  under  the  skin. 

Sudden  heart  failure  is  much  more  rare  in  typhoid  fever  than  in 
diphtheria.  It  must  be  met  promptly  by  injections  of  from  10  to  20 
minims  of  sterile  camphorated  oil,  by  rectal  injections  of  strong  coffee, 
and  by^  the  administration  of  stimulants,  such  as  aromatic  spirits  of 
ammonia  and  brandy  by  the  mouth,  and  strychnine  and  digitalin  hypo- 
dermically. Oxygen  may  prove  useful,  if  it  can  be  quickly  obtained. 
I have  found  it  a wise  precaution  in  grave  cases  to  keep  a tank  of 
oxygen  in  readiness. 

Headache.  Headache  is  one  of  the  most  constant  of  the  early  symp- 
toms; as  a rule,  it  is  not  present  in  the  later  stages.  It  is  frequently 
^vere,  and  may  reach  such  degrees  of  intensity  as  to  suggest  meningitis. 

e ordinary  measures  employed  against  it  are  the  ice-cap,  a mustard 
plaster  to  the  back  of  the  neck,  a mustard  foot  bath  in  bed,  small  doses 
o antipyrine  or  phenacetin  3 or  4 grains  of  each.  In  very  severe  cases 
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the  best  measure  is  leeching.  Three  leeches  to  each  mastoid  process 
usually  stop  the  headache  at  once,  or,  at  the  most,  in  a few  hours. 

Insomnia. — This  is  so  common  that  1 am  accustomed  to  attach  a di.s- 
tinct  diagnostic  value  to  it.  It  is  present  early,  and  may  persist  through- 
out the  disease.  Sodium  bromide  (7  i or  1 0 grs.),  at  night,  in  peppermint 
water,  usually  suffices.  In  severe  cases,  one  of  the  newer  hypnotics, 
such  as  veronal  (5  or  10  grs.)  in  milk;  or  medinal,  in  similar  doses,  as  a 

rule,  brings  sleep  without  doing  any  harm. 

Delirium  and  general  nervous  excitement  seem,  to  me  less  common  than 
in  former  years.  They  are  combated  by  the  various  hydrotherapeutic 
measures,  especially  by  sponging,  tubbing,  or  the  Murphy_  treatment. 
An  ice-cap  may  be  applied  to  the  head,  though  its  value  is  probably 
small.  In  a few  instances  I have  seen  patients  soothed  by  inunctions  of 
olive  oil.  If  drugs  have  to  be  used,  sodium  bromide  or  chloral,  or  both 
together,  may  be  given  in  the  milder  cases. 

If  the  excitement  is  extreme,  if  the  patient  wants  to  get  out  of  bed,  or 
is  very  talkative,  nothing  takes  the  place  of  a hypodermic  injection  of 
morphine;  a small  dose  usually  suffices  gr.).  The  effect  is  often 
magical,  especially  if  the  excitement  is  due  to  some  extraneous  cmise 
rather  than  to  toxemia,  as,  for  example,  the  menstrual  period.^  I le 
periods  are  usually  suppressed,  but  at  the  time  at  which  they  might  be 

expected  the  erythism  is  greatly  increased.  _ 

Nausea  and  vomiting  are  rare  in  typhoid  fever,  but  not  unknown. 
When  present  they  add  to  the  patient’s  peril.  A change  of  diet  may 
tr.  allnv  the  condition.  Albumen  water  may  be  used  instead  o 


Tympanites. — wuc  ui  tuv.  o i 

real  complication,  is  tympanites,  or  meteorism.  It  is  a si^n  o 

1 Stengel,  Univ.  of  Penna.  Med.  Bull.,  December,  1909. 
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toxemia,  and  may  be  present  in  cases  of  diarrhea  or  of  constipation.  By 
pressing  the  diaphragm  upward  againsUhe  heart  and  lungs  it  mterteres 
with  the  function  of  these  organs.  Naturally,  it  also  leads  to  arrest 

of  absorption  from  the  bowel.  , v i 

The  measures  I have  found  most  useful  m combating  it  are  change  in 
diet  turpentine  stupes,  suppositories  of  asafetida,  or  injections  of  milk  of 
asafetida  (2  ounces),  and  turpentine  enemas.  Internally,  turpentme,  in 
5 or  10  minim  doses,  in  emulsion,  is  given  by  many  physicians.  I have 
not  seen  much  benefit  from  it,  nor  from  the  use  of  the  long  rectal  tube. 
1 believe  that  eserin,  given  hypodermically,  has  some  virtue.  I have 
employed  the  salicylate  in  doses  of  grain  three  times  a day. 

Puncture  of  the  bowel  has  been  recommended.  I have  never  had 

occasion  to  use  it. 

Hemorrhage.— This  is  a frequent  symptom,  occurring  in  about  7 per  cent, 
of  the  cases  (McCrae^),  (5.88  per  cent.,  Phillips") ; the  amount  of  blopd  lost 
varies  greatly.  It  may  be  small,  and  the  patient  be  no  worse  for  it;  yet, 
if  bleeding  has  once  begun,  it  is  impossible  to  foretell  when  it  will  stop, 
or  whether  or  not  it  will  put  the  patient’s  life  in  jeopardy.  It  may  be, 
without  any  other  complication,  the  cause  of  death.  The  routine  treat- 
ment of  hemorrhage  is  as  follows:  Stop  all  food  by  the  mouth;  give  a little 
cracked  ice  if  there  is  much  thirst ; elevate  the  foot  of  the  bed  on  blocks 
or  bricks;  place  an  ice-cap  to  the  abdomen,  and  administer  morphine 
(i  or  i gr.)  hypodermically.  If  the  bleeding  persists,  it  is  well  to  give 
1 grain  opium  pills,  three  times  a day,  watching  the  pupils  and  the  urine. 
The  abdomen  should  not  be  palpated,  but  gentle  percussion  may  be 
practised. 

In  cases  in  which  the  hemorrhage  is  large  one  way  use  high  rectal  in- 
jections of  normal  salt  solution,  gelatin  by  the  mouth,  or  the  sterile  teta- 
nus-free gelatin  hypodermically,  or  calcium  lactate  (10  grs.)  every  four 
hours,  in  cinnamon  water  or  an  infusion  of  gentian,  turpentine,  etc.  Occa- 
sionally, after  the  use  of  one  of  these,  or  some  other  remedy,  the  hemor- 
rhage comes  to  a sudden  stop,  and  there  may  be  a tendency  to  give  the 
credit  to  the  last  remedy  employed.  Post  hoc  ergo  propter  hoc  is,  how- 
ever, not  always  good  logic;  only  repeated  tests  in  similar  cases  can 
determine  whether  a certain  remedy  had  virtue. 

Recently,  Harte"  has  advocated  operation,  as  in  the  case  of  perforation, 
for  serious  hemorrhage  not  yielding  to  medical  treatment.  The  thought 
of  operation  must  have  come  to  more  than  one  clinician  who  has  stood 
helplessly  at  the  bedside  and  seen  a patient  slowly  bleed  to  death. 
Harte’s  suggestion  raises  the  hope  that  a method  of  localizing  the  hem- 
orrhage and  of  dealing  with  it  surgically  may  be  found. 

In  one  case  of  apparently  uncontrollable  hemorrhage  I found  trans- 
fusion of  blood  to  be  followed  by  immediate  cessation  of  bleeding.  The 
patient  was  a young  man,  who  in  the  course  of  forty-eight  hours  had 
lost  over  three  quarts  of  blood  by  actual  measurement.  He  seemed 


‘ Osier’s  System,  ii.  ^ Cleveland  Med.  Jour.,  September,  1906. 

Trans.  Coll.  Phys.  of  Phila.,  1909,  xxxi,  294. 
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exsanguined;  the  hemoglobin  had  dropped  to  29  per  cent.;  he  was 
restless  and  delirious.  At  my  suggestion  a brother  volunteered  to  fur- 
nish blood  for  transfusion.  The  operation  was  performed  by  Dr. 
Dorrance  and  Dr.  Giusburg.  1 hough  the  patient  had  been  bleeding 
up  to  that  moment,  the  bleeding  stopped,  the  mind  became  clear,  and 
recovery  followed  in  due  course.  It  seems  probable  that  in  such  a case 
the  alien  blood  supplied  some  deficiency  in  the  factors  of  coagulation. 
The  experiment  suggests  the  possibility  of  using  horse  seium,  if  human 
blood  is  not  obtainable.  I have  not  space,  nor  is  it  necessary,  to  discuss 
here  the  dangers  of  transfusion  and  of  the  use  of  heterologous  serum. 

If  the  amount  of  blood  lost  is  very  large,  hypodermoclysis  should  be 
given;  in  the  case  of  moderate  hemorrhages  it  is  unnecessary,  perhaps 

even  unwise.  . , ^ ^ . • 

Hemorrhage  from  the  stomach  occurs,  but  is  rare;  the  treatment  is 

in  general  like  that  for  bleeding  from  the  intestines.  _ o,  , -i 

Perforation.— Perforation  is  the  most  dreaded  complication  of  typhoid 
fever  Fortunately,  it  occurs  in  less  than  3 per  cent,  of  the  cases.  In 
Chantemesse’s’-  collection  of  SIGO  cases  of  typhoid  fever  there  were  2.6 
ner  cent,  with  perforation.  The  only  treatment  that  promises  ai^thing 
is  immediate  operation.  Delay  enormously  increases  the  death  rate. 
Without  operation,  recovery  may  occur.  If  it  ensues,  there  is  always 
the  lingering  doubt  that  there  may  not  have  been  a perforation,  j^^ture, 
however,  at  times  achieves  a spontaneous  cure  by  plastering  a bit  o 
omentum,  more  rarely  a coil  of  bowel,  at  the  crucial  moment  against 

*^Eariy  diagnosis  is  of  paramount  importance.  Sudden  abdominal  pain 
is  the  most  significant  symptom,  but  it  is  not  pathognomonic.  Its 
occurrence  should  at  once  put  us  on  guard  to  look  for  confirmatory 
signs— rigidity,  distention,  a drop  in  the  temperature,  a rise  m the  pulse 
rT  andean  bcrease  in  the  number  of  leukocytes.  Such  a case  should 
be  seen  at  short  intervals,  and,  if  it  is  possible,  the  leukocytes  should  be 
counted  every  hour.  If  vomiting  supervenes,  and  if  the  patient  grovs 
Xs  andlirsty,  and  sucks  1*  lips,  it  is  probable  that  per.tomt.s  ,s 

the  first  appearance  of  suspicious  symptoms  a surgical  ooHoague 
vvim  ine  1 -gnce  in  perforation  cases  should  be  called 

r„  :on“Ltn!  » ^ be  placed  to  perform  the  operation 
lLu°d  the  diagnosis  be  confirmed.  While  the  case  is  under  suspicion 
auToodlonld  te  withheld.  Stimulation  should  be  continued  actively  it 
the  pulse  is  failing,  strychnine  being  given  byP<>d«™‘=^y 

TTOhoid  fever  patients  bear  operation  well.  The  ' 

Hue  to  the  delay  in  operating  rather  than  to  the  operation  itself.  ^ he^n 
doubt  ii  irFobablybette?  to  operate,  the  pros  and  cons  having  been 

made  clear  to  the  patient  and  his  ami  y.  _ pnses 

tL  results  of  operation  are  constantly  improving.  Of  816  cases 

collected  from  the  literature,  249  recovered,  a percentage  of  30.o. 

I Schlesinger,  quoted  in  Miinch.  med.  Woch.,  1908,  1191. 

* LaPresse  m6d.,  1904,  681. 
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Appendicitis.-Appendicitis  may  occur  in  typhoid  fever,  and  may  pre- 
sent dl  the  pathological  conditions  seen  when  it  occurs  independently. 
Its  tieatmenf  no  way  dificrs  from  that  of  ordinary  append, citts.  except 
that  the  indications  for  operation  must  be  imperative.  Of  38  operated 
cases,  gatliered  from  recent  literature  27  recovered;  o tl.ese  38,  7 
showed  perforation  of  the  appendix.  Out  of  43  cases  not  operated  on, 
41  died-  33  of  this  series  were  perforation  cases.  _ 

Cholecystitis.— Mild  cases  may  be  treated  by  the  use  of  ice  bags  or 
turpentine  stupes  locally,  and  such  other  measures  as  the  patient  s 
(general  condition  may  indicate.  Recovery  usually  ensues.  If,  however, 
die  symptoms  are  stormy  and  progressive,  operation  should  not  be 
delayed.  In  21  cases  collected  by  Ashhurst,  including  two  personal 
instances  of  perforation  of  the  gall-bladder,  operation  was  followed  by 
recovery  in  eight.  Great  difficulty  is  at  times  experienced  m difter- 
entiating  between  cholecystitis  and  appendicitis.  _ i , 

Parotitis  .—This  is  an  interesting  complication,  usually  bilateral,  which 
in  my  experience  very  rarely  suppurates.  Ichthyol  ointment  is  the  most 
useful  application.  If  suppuration  ensues,  incision  is  necessary. 

Respiratory  System. — Epistaxis  is  seldom  sufficiently  severe  to  require 
treatment,  but  it  may  become  alarming.  Applications  of  ice  to  the 
nose  and  instillations  of  adrenalin  chloride,  1 to  1000,  and  m severe 
cases  packing  of  the  nose,  constitute  the  treatment.  Occasionally  the 
bleeding  ceases  when  ice  is  applied  to  the  nape  of  the  neck. 

Bronchitis  in  rare  instances  dominates  the  clinical  picture  to  such  a 
degree  as  to  throw  the  physician  into  diagnostic  error.  Usually  treat- 
ment is  not  required.  If  the  case  is  severe  it  may  be  controlled  by 
mustard  to  the  chest,  by  Dover’s  powder,  gr.  ij,  or  heroin,  gr.  every 
four  hours.  The  sputum  should  be  disinfected. 

Pleurisy  is  rare.  Strappings  of  the  side  arrests  the  pain.  If  there  is 
fluid,  tapping  may  be  necessary. 

Pneumonia  is  also  rare.  Preventive  treatment  consists  in  turning  the 
patient  from  side  to  side,  so  as  to  lessen  hypostatic  congestion.  Estab- 
lished pneumonia  is  treated  like  pneumonia  in  other  circumstances. 
The  bath  treatment,  if  used,  is  generally  suspended,  though  some 
authorities  continue  bathing  even  when  there  is  inflammation  of  the 
lung. 

Boils. — Boils  occur  in  severe  and  protracted  cases,  especially  in 
those  that  are  tubbed.  In  hospitals  the  infection  may  be  carried 
from  one  patient  to  another  by  the  use  of  the  same  sponge,  bedpan, 
or  other  utensils.  Boggs'  has  called  attention  to  the  value  of  alum 
as  a preventive.  The  larger  boils,  which  are  often  the  cause  of  a 
continuance  of  the  fever,  are  best  treated  by  incision  and  antiseptic 
dressing. 

Tender  Toes. — ^This  condition  is  rare,  but  extremely  annoying.  It  is 
best  treated  by  supporting  the  bedclothes  on  a cradle  away  from  the  toes, 
and  by  the  application  of  a solution  of  sodium  bicarbonate,  or  painting 


‘ Jour.  Amer.  Med.  Assoc.,  June  25,  1910. 
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the  toes  with  a mixture  of  tincture  of  iodine  and  tincture  of  opium  (3  drams 
each),  and  tincture  of  aconite  (2  drams). 

Retention  of  Urine. — Retention  of  urine  is  common,  but  is  often 
overlooked  because  accompanied  by  overflow.  I have  found,  at  times, 
the  sheet  soaked  with  urine  and  the  bladder,  nevertheless,  distended  half- 
way up  to  the  umbilicus.  The  treatment  of  retention  is  catheterization, 
which  should  be  done  with  the  greatest  aseptic  precautions. 

Scantij  urine  i’ec|uires  no  other  measure  than  the  free  introduction  of 
water  by  the  mouth  and  regular  saline  enteroclysis — a pint  once  or  twice 
daily.  Certain  mineral  waters  I have  found  at  times  to  act  most  satis- 
factorily. Polyuria  is  common  in  typhoid  fever,  and  may  be  looked 
upon  as  a favorable  symptom.  It  requires  no  treatment.  It  may  reach 
extreme  degrees,  especially  when  the  Murphy  treatment  or  systematic 
daily  enteroclysis  is  used. 

Bacilluria  is  present  in  many  cases.  It  may  be  combated  by  the  use 
of  hexamethylenamine  (urotropin),  in  doses  of  5 or  10  grs.,  three  times 
a day,  given  in  the  later  weeks  and  for  a short  time  about  two  weeks), 
after  the  temperature  is  normal.  Too  long  continued  and  in  too  massive 
doses  it  may  produce  tenesmus,  hematuria,  and  even  hemorrhagic 
nephritis. 

Phlebitis. — ^This  is  a fairly  common  complication,  though  one  ma-y  go 
for  a long  time  without  seeing  a case.  It  begins  suddenly,  with  agonizing 
pain  in  the  calf;  swelling  promptly  appears  and  rapidly  extends  up  the 
leg  to  the  groin.  The  limb  is  helpless;  the  slightest  movement  or  touch 
is  painful.  Usually  unilateral,  phlebitis  may  be  bilateral.  The  limb 
should  be  lifted  up  on  pillows,  cloths  soaked  in  lead  water  or  laudanum 
should  be  applied,  and  over  these  an  abundance  of  cotton,  the  whole 
beino-  held  in  place  by  a loose  bandage.  The  bedclothes  should  be  kept 
froni  the  limb  by  a cradle.  Massage  is  not  to  be  used.  The  swelling 
subsides  quickly,  as  a rule,  but  if  the  patient  gets  up  too  soon  it  may 
return;  in  that  case  a firm  bandage  or  an  elastic  stocking  is  required. 

Typhoid  Meningitis. — This  is  a rare  complication,  of  which,  according 
to  Cole,^  three  types  are  distinguishable : one  in  which  there  are  symp- 
toms without  lesions;  one  in  which  the  meningitis  is  serous  in  character 
but  in  which  the  spinal  fluid  contains  typhoid  bacilli;  and  lastly,  a 
purulent  meningitis.  Lumbar  puncture  is  of  value  both  m diagnosis 

and  in  treatment.  ^ j i . 

Relapses. — Relapses  are,  unfortunately,  quite  common,  and  we  nave 

no  definite  means  of  preventing  them.  So  long  as  the  spleen  is  enlarg  ^ , 
even  if  the  temperature  has  been  normal  a number  of  days,  there  is 

a danger  of  relapse.  , , ^ 

The  treatment  of  relapse  differs  no  way  from  that  of  the  origina 

cllS0cVS© 

Bone  Lesions. — These  are  rarely  complications  of  the  disease,  hut  are 
more  frequently  sequels.^*  The  treatment  consists  in  operation,  it 
possible  before  fluctuation  is  present. 

* .Johns  Hopkins  Hospital  Reports  1904,  xii,  3^. 

2 Keen,  Surgical  Complications  and  Sequels  of  Typhoid  Fe\  er,  189b. 
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Po»t-typhoid  Insanity.-Psychoses  as  sequels  to  typhoid  fever  are  rare. 
burexceSingly  interesting  to  the  clinican.  They  may  take  a depress  ng 
or  at  edited  type.  Usually  they  are  exaggerated  expressions  of  the 

AU  the  cases  I have  seen  have  recovered. 
Tit  oadent  should  be  isolated,  and  if  he  cannot  have  quiet  and  the  care 
of  attast  two  good  nurses  at  home,  he  should  be  sent  to  an  institution. 
It  the  insomnia  is  intractable,  which  is  a rule  m maniacal  cases,  the 
newer  hypnotics,  as  well  as  morphine,  may  be  given  in  large  doses,  as 
these  patLts  bear  them  well.  It  is  advisable,  however,  in  serious  cases, 

to  call  an  expert  alienist  in  consultation  , . • i p 

Typhoid  Psychoses  in  Children.— mule  as  an  infection  typhoid  fever 
usually  runs  a mild  course  in  children,  it  leaves  not  infrequently  some 
mental  disturbance  in  its  train.  This  disturbance  may  take  the  form  of 
insanity,  such  as  mania,  dementia,  or  melancholia,  or  it  may  be  delirium 
or  hysteria.  Recovery  takes  place,  according  to  the  statistics  or  Rdsall, 
in  6i3  per  cent,  of  cases.  I have  seen  one  pronounced  case  of  post- 
typhoid hysteria  which  ended  in  recovery.  _ The  treatinent  of  typhoid 
insanity  in  children,  barring  cases  of  a violent  type,  is  probably  best 

carried  out  at  home.  ...  t i. 

Typhoid  Spine. — This  extremely  painful  condition  is  very  rare.  1 have 

seen  only  one  pronounced  case.  The  patient,  a trained  nurse,  was  totally 
helpless;  the  slightest  passive  movement  caused  her  agonizing  pain. 
There  is  always  a large  neurotic  element  in  such  cases.  Psychotherapy 
and  the  Paquelin  cautery  usually  achieve  a cure. 

Neuritis.— Neuritis  is  rare.  It  occurs  both  during  the  course  of  the 
disease  and  as  a sequel.  Hot  compresses,  the  heat  of  which  is  main- 
tained with  hot-water  bags  or  a thermophor,  often  give  relief.  _ In  the 
later  stages,  after  general  convalescence  is  established,  electricity  and, 
if  necessary,  the  analgesics,  like  antipyrine,  may  be  employed.  _ 

Typhoid  Fever  and  Pregnancy. — Pregnancy  has  little  or  no  influence 
upon  the  course  of  typhoid  fever;  but  the  reverse  is  not  true,  for  in 
from  68  to  85  per  cent,  of  cases,  according  to  the  statistics  of  various 
reporters,^  abortion  or  premature  labor  occurs  as  an  effect  of  the  dis- 
ease. The  treatment  of  abortion  or  premature  labor  need  not  be 
discussed  in  this  article. 

General  Management  of  Convalescence. — Vigilance  must  not  be 
relaxed  simply  because  the  temperature  is  normal.  Aside  from  relapse, 
there  are  all  sorts  of  possible  accidents  that  imprudence  may  invite.  No 
visitors  should  be  allowed  until  the  eighth  day,  and  then  only  for  a few 
minutes.  On  that  day  the  patient  may  have  an  extra  pillow;  on  the  tenth 
day  he  may  recline  on  a bed-rest  for  twenty  minutes  in  the  morning  and  in 
the  afternoon.  The  next  day  the  time  is  doubled,  and  on  the  third  day 
increased  to  an  hour.  With  every  change  of  this  kind  the  pulse  should 
be  watched.  If  it  rises  suddenly  the  recumbent  posture  is  to  be  resumed 


‘ Amer.  Jour.  Med.  Sci.,  1905,  cxxix. 
* French,  Lancet,  May  16,  1908. 
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at  once.  At  tlie  end  of  two  weeks  the  patient  may  sit  in  a Morris  or 
wheel  chair.  By  the  eighteenth  or  twentieth  day  he  may  walk  a few 
steps.  He  should,  however,  not  do  anything  to  fatigue  himself.  When 
walking  is  more  freely  attempted,  he  should  wear  firmly  laced  shoes  to 
protect  the  pedal  arches,  the  ligaments  of  which  are  weakened  by  the 
disease  and  the  lone-  rest  in  bed.  After  the  patient  is  able  to  care  for 
himself  the  nurse  is  dismissed.  Sometimes  a very  strong  attachment 
is  formed  between  patient  and  nurse.  In  one  case,  the  patient  being  a 
young  woman,  the  departure  of  the  nurse  was  immediately  followed  by 
a relapse  and  profound  emotional  disturbance. 

In  some  cases  there  is  during  convalescence  a persistent  slowness  of  the 
pulse — the  rate  may  be  as  low  as  40 — a condition  alarming  to  the  mem- 
bers of  the  family,  who  consult  the  nurse’s  records.  I have  seen  no  harm 
from  this  bradycardia;  it  always  disappears  as  the  patient’s  strength 
increases.  Drugs  have  but  little  effect  upon  it — neither  the  stimulants 
nor  atropine  raises  the  pulse  rate  permanently.  While  the  condition  lasts 
it  is  best  to  keep  the  patient  in  bed. 

As  the  patient  gains  strength  the  desire  to  return  to  his  daily  work 
grows  upon  him.  It  is  then  the  physician’s  duty  to  restrain  him  until 
restoration  of  bodily  and  mental  vigor  is  complete.  In  a severe  case 
a long  time  may  be  required  for  this — rarely  less  than  three  months, 
often  six  or  twelve.  Among  the  laboring  classes  the  long  period  of 
invalidism  is  fraught  with  great  hardship,  and  no  charity  is  more  urgently 
needed  than  one  which  looks  after  the  welfare  of  the  poor  during 
convalescence.  Wliat  I have  said  of  work  also  applies  to  social  life. 
The  convalescent  should  devote  himself  exclusively  to  the  task  of  regain- 
ing his  strength,  and  should  spend  his  time  as  far  as  possible  outdoors. 

Children,  who  often  grow  one  or  more  inches  while  in  bed,  should  be 
allowed  to  “fill  out”  in  proportion  to  their  stature  before  being  sent  back 
to  school.  Inasmuch  as  in  the  predisposed  typhoid  fever  may  prepare 
the  way  for  tuberculous  infection,  the  lungs  of  such  patients  should  be 
carefully  watched.  At  times  a weakening  of  the  memory  rnanifests  itself 
during  convalescence,  but  fortunately  the  physician  can  give  full  assur- 
ance that  this  is  only  a passing  symptom. 

The  increasing  frequency  with  which  tjqjhoid  carriers  are  being  dis- 
covered makes  it  incumbent  upon  us  not  to  discharge  a patient  as  cured, 
either  in  private  or  in  hospital  practice,  until  we  know  that  stools  and 
urine  are  free  from  bacteria.  In  Prussian  hospitals  two  bacterial  exam- 
inations of  the  feces  must  be  negative  before  the  patient  can  be  dis- 
missed. Just  as  in  diphtheria,  so  in  typhoid  fever,  municipal  laboratories 
should  be  prepared  to  make  the  cultural  tests;  and  until  the  bacteiial 
examinations  are  negative,  unremitting  care  must  be  exercised  to  dis- 
infect the  discharges.  If  the  nurse  has  been  dismissed  the  physician 
must  instruct  some  member  of  the  family  in  this  responsible  duty. 

The  Control  of  Typhoid  Carriers —The  control  of  typhoid  car- 
riers is  a serious  problem,  since  they  are  a great  menace  to  the  pu  ic 
health.  When  they  are  inmates  of  institutions,  such  as  insane  asylums, 
their  isolation  presents  no  difficulties;  but  in  the  world  at  large  their 
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rnnfinement  barring  here  and  there  an  exceptional  case,  is  impractical 
Sedical  treatment  lias  been  almost  devoid  of  resides,  and  mtestmal 
f- nvp  useless  Purgation  and  careful  dieting  were  found  by 
PaSd  others  to  diminish  but  not  to  banish  the  typhoid  bacilli  from 
the  stools.  Yoghurt,  for  which  so  much  is  claimed  at  present,  has  not 

^'irfwflTserDelh^^^  opened  and  drained  the  gall-bladder,  with  good 
results  How  many  typhoid  carriers,  however,  will  submit  to  such  an 
operation,  especially  as  we  cannot  promise  them  that  it  will  put  an  end 
to  their  infectivity,  since  the  bacilli  might  come  from  the  intestine  and 

not  from  the  gall-bladder.  _ -a  ^ u f • 

Irwin  and  HoustoiP  treated  a carrier  successfully  with  typhoid  bactenn 

(vaccine).  The  bacilli  were  in  the  urine,  not  in  the  feces.  The 

Wood  o-ave  the  Widal  reaction.  A vaccine  was  prepared  from_  the 

bacilli  Tn  the  urine.  Its  injection  in  doses  up  to  200,000,000  was  inef- 

fectual. Sodium  lactate  was  then  given,  to  render  the  urine  alkaline, 
and  the  injections  resumed  in  increased  dosage,  with  complete  cure. 
For  the  last  injection,  1,000,000,000  bacilli  were  used.  Other  cases 
treated  successfully  by  this  method  are  recorded  by  Houston.® 

In  determining  whether  a typhoid  carrier  is  finally  cured  of  his  infec- 
tivity, it  is  well  to  bear  in  mind  the  observations  of  Davies  and  HalP 
that  there  is  a seasonal  variation  in  the  “effectivity”^  of  carriers.  In 
the  early  part  of  the  year  “ ineffectivity”  usually  obtains,  but  with  the 
beginning  of  May  the  bacilli  reappear  in  large  numbers. 

Typhoid  carriers  should  be  informed  of  their  condition,  and  should 
have  pointed  out  to  them  in  the  strongest  possible  way  the  importance 
of  thorough  disinfection  of  their  excreta. 

Paratyphoid  Infections. — The  treatment  of  these  infections,  the 
diagnosis  of  which  can  be  made  only  by  laboratory  methods,  is  identical 
with  that  of  typhoid  fever. 

‘ Forster,  Miinch.  med.  Woch.,  1908,  No.  1. 

^ Lancet,  1909,  i,  311. 

® Brit.  Med.  Jour.,  1909,  ii,  1056. 

* Lancet,  November  18,  1908. 
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SCARLATINA 

Prophylaxis.— Under  this  heading  will  be  embraced  all  the  methods 
of  the  skilled  sanitarian.  Sanitarians  and  municipal  health  authorities 
have  well-recognized  regulations  for  the  control  of  patients  ill  with  this 
disease,  and  the  possible  prevention  of  its  occurrence  in  others  of  the 

community.  , • i 1 1 i 

All  cases  of  scarlatina  should  be  reported  promptly;  this  should  be 

compulsory,  with  severe  penalties  against  the  parent,  guardian,  or  medi- 
cal attendant  who  violates  this  rule,  and  thereby  unnecessarily  exposes 
others  to  the  disease. 

A case  once  located  should  be  effectually  isolated,  and  all  concerned 
should  cooperate  with  but  one  end  in  view,  and  that  is,  the  prevention 
of  others  contracting  the  disease.  Physicians  should  be  the  first  to 
accept  this  as  a responsibility,  and  with  their  best  influence  should 
endeavor  to  secure  the  family’s  assistance  in  controlling  and  preventing 
the  spreading  of  scarlatina. 

Placarding. — Placarding  should  be  done  by  means  of  a large  gummed 
poster  put  up  in  a conspicuous  place,  but  unexposed  to  the  elements. 
Any  one  desiring  to  enter  the  premises  may  then  know  that  scarlatina 
exists,  and  knowing,  may  avoid  infection.  If  the  placard  be  exposed  to 
the  elements,  then  a red  flag,  with  large  letters  across  the  middle,  should 
be  tacked  across  the  entrance  gate.  In  the  corner,  notice  of  the  penalty 
for  removal,  should  be  printed  in  smaller  type.  Oftentimes  the  fear 
of  a penalty  will  insure  isolation,  which  otherwise  would  be  neglected. 
Placarding  homes  is  sometimes  objected  to  by  physicians,  as  they  feel  it 
makes  their  visits  too  conspicuous.  “Discrimination”  in  placarding  by 
municipal  authorities  is  only  a term  for  laxness,  and  should  not  be  toler- 
ated. A law  that  is  just  and  equable  should  be  exercised  toward  all 
exactly  alike. 

Isolation. — ^The  presence  of  scarlatina  in  a home  which  in  any  way 
has  connection  with  the  sale  of  food-stuffs  should  be  guarded  with  extra- 
ordinary vigilance,  and  every  known  precaution  observed  most  minutely. 
Should  the  apartment  be  in  the  rear  of,  or  in  any  way  connected  with,  a 
store,  either  the  store  should  be  closed  or  the  patient  removed  at  once  to 
an  isolation  hospital.  The  premises  should  be  fumigated  and  the  goods 
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disinfected  before  opening  of  the  store  is  permitted.  Practical  isolation 
in  such  a place  is  next  to  impossible,  and  simply  encourages  an  epidemie. 

Public  Schools. — Pnblie  schools  have  a bad  name  for  many  reasons, 
chief  among  which  is  that  when  the  schools  open,  up  jumps  the  number 
of  cases  of  scarlatina,  and  when  the  schools  close,  down  goes  the  number 
of  cases.  At  times  certain  schools  seem  to  be  the  center  of  many  epi- 
demics. When  it  is  known  what  is  possible,  and  oftentimes  does  happen, 
this  is  not  to  be  wondered  at,  but  the  blame  should  be  placed  where  it 
belongs,  not  on  the  school,  but  on  the  peo])le  who  make  such  a con- 
dition possible.  Lists  of  contagious  diseases  in  each  school  district 
should  be  publicly  posted  in  the  schools,  so  that  each  school  could  note 
their  particular  number  of  contagious  cases. 

Families  disregarding  the  usual  precautions  should  be  posted  con- 
spicuously so  that  others  may  be  warned.  d.his  is  the  great  source  of 
danger.  Personalty,  I do  not  consider  schools  as  infecting  places  aside 
from  above-mentioned  infractions.  The  infectious  diseases  soon  decrease 
in  number  in  mild  weather,  when  the  homes  are  well  aired  and  ordinary 
hygienic  precautions  are  more  easy  to  observe. 

In  congested  districts,  in  large  cities,  and  especially  among  those 
who  live  very  unhygienically,  a large  number  of  cases  of  scarlatina  are 
the  rule  rather  than  the  exception.  I ask,  in  all  fairness,  how  is  it  pos- 
sible to  properly  isolate  any  patient  in  our  modern  apartments,  much 
less  in  our  tenements  ? Then,  in  addition,  consider  the  many  times  that 
all  attempts  at  isolation  are  utterly  disregarded,  especially  during  con- 
valescence. To  my  mind,  it  is  wonderful  that  there  is  not  much  more 
of  the  disease.  Every  possible  effort  should  be  made  by  the  authorities 
to  combat  this  tendency,  and  I am  sure  if  it  was  taken  up  and  put  squarely 
before  the  community  when  scarlatina  prevails,  then  better  results 
toward  preventing  the  spread  of  the  disease  would  be  possible. 

Also,  if  school  authorities  would  give  particular  attention  to  all 
scholars  who  are  absent  for  a period  of  three  days  or  more  many  cases  of 
scarlatina  would  be  found.  These  should  be  visited  and  personally 
observed  by  a medical  officer. 

From  my  experience  I deem  it  far  safer  for  all  concerned  that  children 
be  sent  to  school  and  kept  from  an  infected  home  rather  than  to  be  forc- 
ibly excluded.  An  idle  child  is  in  great  danger  at  all  times,  and  add  to 
this  the  possibility  of  playing  with  its  sick  companion  and  then  going  at 
large  only  adds  to  what  we  are  trying  to  prevent.  ^ At  home  an  idle 
child  is  oftentimes  of  more  trouble  than  is  the  invalid  and  only  places 
additional  burdens  upon  the  parents.  If,  however,  the  child  is  at  school 
in  well-ventilated  rooms,  and  his  mind  occupied,  there  is  less  possibility 
of  his  having  time  to  see  the  sick,  with  just  that  much  less  opportunity 
for  carrying  infection.  At  present  we  are  working  in  this  direction,  and 
it  will  not  be  long  distant,  I hope,  ere  this  old-time  superstition  is  broken 

through.  -X*  • i!  n 

At  present  the  procedure  regarding  schools  in  most  cities  is  for  the 

public  authorities,  after  receipt  of  a notification  of  a case  of  scarlatina, 
to  at  once  notify  the  school  of  the  presence  of  the  disease,  giving 
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the  name,  age,  and  address.  This  is  sent  to  each  class-room,  and  all 
scholars  from  that  family  (not  that  house)  are  at  once  excluded,  and  kept 
excluded,  until  armed  with  a school  certificate  from  the  public  authorities. 
In  addition  to  this,  there  is  a special  permit,  which  so  far  has  worked 
successfully,  and  this,  if  properly  executed,  will  shorten  the  period  of 
enforced  idleness  and  will  work  an  advantage  to  the  school  attendance. 
This  is  what  is  known  as  a special  school  permit,  and  is  as  follows : 

This  certificate  in  force  only  during  the  absence  of  persons 

named  thereon  from  premises where 

contagious  disease  exists.  Any  return  to  premises  mentioned 
before  fumigation  is  performed  renders  this  certificate  void. 

This  rule  is  applied  as  follows : The  child  makes  personal  application 
to  a specially  appointed  public  officer — one  who  is  able  to  discriminate 
and  whose  ability  for  carefulness  is  well  known.  The  name  and  address 
of  the  invalid  are  taken,  together  with  the  name  of  the  applicant  and  the 
name  of  the  party  with  whom  the  child  is  to  stay.  Verification  of  this 
change  of  residence  is  then  made  by  one  of  the  various  inspectors.  The 
child  returns  to  the  special  officer  at  the  end  of  five  days  and  if  the  verifica- 
tion is  found  proper  and  the  child  is  healthy,  the  permit  is  issued.  If  for 
any  reason  at  all  the  child  is  found  to  be  visiting  its  home,  the  permit  is 
revoked  at  once,  the  child  excluded  from  school  and  as  a penalty  is  not 
given  further  consideration.  This  rule  has  been  in  use  now  for  two 
years  and  has  been  of  great  assistance  and  has  very  materially  aided  in 
forming  the  opinion  given  elsewhere  about  exclusion  of  school  children. 

Regarding  the  other  members  of  the  household,  it  is  hardly  necessary 
to  isolate  and  quarantine  them.  The  bread-earner  should  be  permitted 
to  continue  his  duties.  Formerly,  in  the  municipal  service,  when  scarlet 
fever  occurred  in  the  home  of  a police  officer,  the  patrolman  was  not 
permitted  to  continue  his  duties  for  the  reason  that,  at  times,  he  has  to 
live  in  barracks  for  a certain  number  of  hours,  thereby  exposing  his 
fellow  officers  to  infection.  This  has  been  proven  unnecessary. 

Regarding  the  sending  away  of  children,  who  have  apparently 
escaped  infection,  to  distant  relatives  a word  of  caution  is  necessary. 
The  possibility  of  the  child  contracting  the  disease  is  in  the  majority 
of  cases  slight,  but  it  should  never  be  sent  from  home  until  after 
the  five-day  period  of  incubation,  for  the  reason  that  should  it  come 
down  with  the  sickness  it  will  be  very  awkward  and  inconvenient  to  have 
two  of  the  family  ill  in  separate  places. 

A child  who  has  scarlatina  should  be  excluded  from  school  for  a 
minimum  period  of  thirty-five  days.  This  should  be  always  enforced. 
Pa,tients  who  present  nasal  discharges,  or  running  ears  or  scabs  on  the 
skin  surface,  and  who  occasionally  have  recurrent  exfoliation,  should 
not,  under  any  circumstances,  be  readmitted  to  school,  and  if  read- 
mitted, should  be  at  once  excluded  and  the  school-room  at  once  dis- 
infected. In  many  cities  there  are  medical  officers  attached  to  tlie 
^hools  whose  duties  consist  in  frequent  examinations  of  the  pupils, 
■'xtra  precautions  should  be  taken  by  these  examiners  at  all  times  to 
VoL.  I — 41 
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discover  the  existence  of  a sore  throat,  or  nasal  discharge,  pain  in  or 
discharge  from  the  ears,  or  exfoliation  of  skin,  particularly  of  the  palms. 
The  presence  of  any  of  these  should  at  once  cause  the  exclusion  of  the 
pupil.  Too  much  care  cannot  be  exercised  in  this  respect. 

In  those  schools  not  so  fortunately  situated  as  to  have  medical  super- 
vision, the  teachers  should  be  taught  ordinary  hygiene,  and,  with  but 
slight  attention  to  this  detail,  many  epidemics  of  scarlatina  could  be 
^ *cl  cl 

The  earlier  the  recognition  of  scarlatina,  the  less  danger  of  infecting 
others,  for,  unlike  measles,  scarlatina  is  very  slightly  contagious  in  its 

Closing  of  Schools— Oi  all  unnecessary  hardships,  this  is  the  hmit  of 
endurance.  It  is  about  as  unnecessary  as  anything  can  possibly  be. 

It  is  also  an  acknowledgment  of  inefficiency,  to  my  mind  W ith  practica 
and  modern  hygienic  methods,  the  room  can  be  quickly  cleansed  and 

rendered  safe.  , . . u •!  t 

Prompt  exclusion  of  suspects,  efficient  cleansing  of  room  or  building, 

efficient  disinfecting  of  books  and  papers  in  the  school,  and  proper 
ventilation  will,  as  a rule,  secure  and  maintain  effectively  healthy  con- 
ditions. Careful  and  conscientious  regard  for  these  very  simple  rules 
will  effectually  guard  against  any  infection.  _ 

The  liability  of  children  contracting  scarlatina  from  an  early  or  brief 
exposure,  and  then  carrying  the  infection,  is  a very  remote  possibility. 

^Isolation  Hospitals. — ^The  more  cases  removed  to  an  isolating  hos- 
pital and  treated  there,  the  less  will  be  the  number  of 
munity ; also  the  greater  number  treated  under  such  conditions,  the  better 

will  be  the  statistics  regarding  mortality. 

The  average  home  is  ill  fitted,  as  a rule,  to  isolate  a case  for  any 
length  of  time,  and  the  less  isolation,  the  greater  danger  there  necessarily 
7 toward  the  spreading  of  infection  to  others.  Every  municipality 
should  have  an  isolation  hospital  for  this  disease.  This  should  be  semi- 
nrivate-  that  is,  a general  service  for  ward  cases,  with  rooms  pmate 
cZ  The  morelatients  under  such  supervision,  the  better  will  be  the 

Patients  treated  at  home,  especially  among  the  poor  and  ignorant, 
to  say  nothing  of  the  wilfully  careless,  who  do  not  recognize  their  respoiKi- 
liiu/to  other®  under  these  conditions,  do  not  as  a rule  do  w^  and  are 
furtLr  a positive  menace  to  the  community.  These  should  recen 
ext  a Lre  a^Ihe  severest  enforcement  of  isolation  should  be  exacted 
ofthr  Tvery  large  number  of  people  contract  scarlatina  from 

individuals  who  are  up  and  going  about.  pa  <=ps  released 

Mild  unrecognized  cases  which  continue  o go  a ’ . accurately 

prematurely,-and  it  is  at  present  impossible  to  determine  acci  y 
E the  danger  of  infection  ceases  in  a scarlatinal  case.-add  to  the 

'’Telapses.-Relapses  are  rare,  and  when  they  do 

siderable  confusion  and  bring  down  unfavorable  criticism,  which 

often  unmerited,  upon  the  heads  of  the  authoiities. 
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The  change  from  the  hospital  to  the  home,  the  change  of  diet,  and  the 
nervous  reaction  oftentimes  are  the  main  reasons  why  such  relapses 
occur.  The  same  thing  is  observed  in  typhoid  fever  and  other  dis- 
eases. The  principal  reason,  however,  is  the  premature  discharge  of  the 
patient.  I have  observed  infection  take  place  in  a home  after  the 
patient  had  been  eighteen  weeks  in  the  hospital  ill  with  aural  disease. 

Irrigation  of  Throat. — In  my  experience  the  infection  in  most  late 
cases  comes  from  the  discharges  from  the  throat.  Too  much  care  can- 
not be  given  to  this  one  organ,  which  ordinarily  escapes  attention. 

Frequent  irrigations  with  a solution  of  peroxide  of  hydrogen  or  per- 
manganate of  potash  solution  will  ordinarily  make  the  throat  as  nearly 
sterile  as  is  possible.  This  is  a precaution  that  is  not  ordinarily  observed, 
and  I cannot  lay  too  much  stress  upon  it,  as  it  is  very  necessary.  Such 
convalescents  should  not  be  kissed  on  the  lips  for  weeks  after  returning 
home  from  an  infectious  hospital. 

Desquamation. — The  contagiousness  of  the  scales  of  the  desqua- 
mated epithelium  is  open  to  question.  Personally,  I do  not  believe  the 
scales  themselves  are  contagious  except  as  carriers  of  infection.  They 
have  been  in  close  contact  with  an  infected  subject,  and  necessarily  can- 
not be  entirely  free  from  infecting  material.  It  is  on  this  point  that  the 
freedom  from  infectivity  must  rest  and  on  it  alone. 

I have  tried,  on  several  occasions,  to  reproduce  scarlatina  in  the 
human  subject,  and  have  so  far  failed,  except  in  two  instances,  and  these 
were  accidents.  They  occurred  some  years  ago,  and  showed  the  prin- 
ciple, only  too  well  known,  that  exposure  in  a room  with  a scarlatinal 
subject  is  commonly  followed  by  infection.  In  one  of  the  large  municipal 
hospitals,  while  patients  were  being  removed  to  new  quarters,  a stupid 
orderly  took  a patient  into  the  wrong  ward.  The  patient,  convalescing 
from  measles,  was  left  on  a clean  bed  only  for  a few  minutes,  but 
exactly  five  days  later  he  came  down  with  scarlatina,  and  fourteen 
days  later  measles  broke  out  in  the  scarlatinal  ward.  This  accident  has 
happened  in  the  experience  of  others,  but  it  proves  nothing  special. 

Scarlatina  is  in  all  probability  due  to  a micro-organism  not  as  yet 
recognized.  The  danger  of  infection  ordinarily  disappears  about  the 
time  that  desquamation  ceases.  At  other  times,  and  this  is  frequent, 
in  my  opinion,  it  persists  for  an  indefinite  term,  usually  much  longer 
than  is  ordinarily  imagined.  Therefore,  if  we  are  to  err  in  future  cases 
of  scarlatina,  let  it  be  on  the  safe  side,  and  continue  isolation  for  a long 
rather  than  for  a short  period. 

Certain  patients  also  appear  to  retain  the  infectious  principle  for 
some  time.  These  cases  are  hard  to  determine,  and  unless  recognized, 
are  apt  to  cause  very  disastrous  results.  It  is  this  type  of  case  that  we 
should  be  constantly  on  the  lookout  for. 

Under  ordinary  conditions,  in  the  mild  scarlatinal  cases  which  des- 
quamate early,  thirty-five  days’  isolation  will  be  sufficient,  but  in  the 
severe  cases  at  least  sixty  days  should  be  required.  No  case  should  be 
f ischar^d  or  exposed  to  others  until  all  discharges  from  the  ears,  nose, 
or  e sewhere  have  ceased,  and  the  skin  has  resumed  its  normal  condition. 
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Before  discharge  each  patient  should  undergo  a complete  and  thorough 
cleansing  in  every  respect,  and  be  given  a complete  change  of  clothing 
which  has  not  in  any  manner  been  exposed.  After  passing  out  ot  the 
infected  quarters,  the  patient  should  not  for  some  time  be  exposed  to  other 

susceptible  persons.  . . 

Many  cases  of  scarlatina  will  desquamate  twice  or  even  three  times 

or  more;  these  should  be  held  as  long  as  the  desquamation  contmues. 
Recurring  desquamation  may  be  benign  and  impossible  to  transmit  the 
disease,  Uit,  in  the  view  of  the  present-day  knowledge,  I prelei  to  take 

no  chances.  . ^ 

The  Apartment  of  the  Scarlatinal  Patient.— This  is  at  times  a veiy 

vexatious  question.  When  a patient  is  taken  ill  and  it  is  suspected  to  be 
scarlet  fever,  he  should  be  immediately  isolated  in  a room  where  he  can 
remain  throughout  the  illness.  The  room  selected  should  be  one  as 
remote  as  possible  from  other  dwelling  quarters.  In  a flat,  the  room 
should  be  at  the  front  or  rear,  and  preferably  one  that  opens  into  tl^ 
street  rather  than  one  that  opens  into  a courtyard.  In  a house  a room 
on  the  front  or  rear  of  the  top  floor  is  preferable.  ^'^^hlah^Yhfbed 
a draught  should  be  at  once  considered  and  arranged  for.  The  bed 
should  L protected  by  a curtain  or  screen,  so  that  at  no  time  does  the 

natient  get  chilled  by  sudden  changes.  i 

A wfde  board  placed  under  the  lower  sash  and 
sashes  sufficiently  to  direct  the  draughts  away  from  the  patient 

pffectivelv  ventilate  the  room.  . , 

All  dispensable  articles  of  furniture,  ornaments,  drapenes  g^or  may 
carnets  should  be  removed  before  the  room  is  occupied.  The  floor  may 
Te  Lvered  with  carpet  lining,  and  over  this  an  improvised  covering  may 
le  made  of  unbleacLd  muslin,  tacked  down  m 
tkp  room  The  carpet  lining  deadens  the  noise  of  foot-steps 
mmto  sires  a hard  Lish  which  will  bear  considerable  wear.  It  is  ma.- 

"£  iu'Sr  S *335.^  E rzr I.: 

covering  gown,  and  towels  or  ina  ^ g < j solution.  To 

--O' 
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that  enters  should  be  made  to  put  on  the  gown,  cover  the  head,  put  on 
rubber  shoes  and  the  gloves,  so  as  to  be  properly  protected  against  in- 
fecting themselves  or  their  clothing  and  transmitting  the  disease  to  others. 

Men  before  entering  should,  in  addition,  turn  up  the  bottom  of  their 

trousers. 

The  woodwork  in  the  room  and  the  furniture  should  be  occasionally 
washed  down  with  a mop  soaked  in  a bichloride  of  mercury  solution, 
1 to  1000,  and  if  the  floor  is  not  covered,  it  should  be  mopped  daily 
with  this  solution.  The  toilet  used  should  be  frequently  flushed  with 
this  solution.  No  one  except  the  nurse  and  the  medical  attendant  should 
be  permitted  to  enter  the  sick  quarters.  Should  the  mother  act  as  nurse, 
she  should  devote  her  entire  time  exclusively  to  the  care  of  the  patient 
and  delegate  her  household  duties  to  another.  The  nurse  should  not, 
under  any  circumstances,  leave  the  sick  chamber,  and,  should  such 
become  necessary,  then  only  after  a complete  change  of  clothing  and  a 
shampoo,  followed  by  soaking  in  an  antiseptic  solution.  Garments 
worn  by  attendants  should  be  of  such  material  as  can  be  easily  cleansed 
by  boiling. 

The  hair  should  be  at  all  times  while  in  sick  chamber  covered  with  a 
protecting  cap.  The  ordinary  nurse’s  cap  does  not  do  this,  and  it  should 
be  exchanged  for  one  that  does. 

Medical  Attendant. — Precautions. — If  the  following  directions  are 
carried  out  there  will  be  but  slight  possibility  of  transmitting  infection 
to  others. 

Keep  as  far  as  possible  from  the  patient  as  the  necessities  of  the  case 
will  permit.  Handle  the  patient  as  little  as  is  possible.  Always  wear 
a protecting  gown  that  entirely  covers  all  parts  of  the  person  and  extends 
well  down  to  the  floor  on  all  sides.  The  gown  should  have  a purse- 
string of  rubber  elastic  about  the  lower  ends  of  the  sleeves  so  as  to 
prevent  opening  and  exposing  the  parts  to  infection.  Such  a gown  or 
one  that  either  has  no  openings,  slipping  over  head,  or  which  opens  in 
back  is  to  be  preferred.  Wear  overshoes  over  the  boots  and  have  the 
lower  ends  of  the  trousers  turned  up.  Have  the  head  and  face  except 
the  eyes  covered  by  a towel.  Wear  rubber  gloves. 

All  instruments  needed,  thermometer,  tongue  depressor,  and  stetho- 
scope, should  be  left  in  the  sick  chamber  to  be  sterilized  on  recovery, 
or  have  the  patient  furnish  the  same  of  an  inexpensive  type. 

The  throat  should  be  sprayed  with  an  antiseptic  solution  before 
leaving  the  patient. 

All  articles  coming  in  contact  with  the  patient  should  be  subjected  to 
thorough  disinfection. 

In  &e  sick-room,  or  if  there  is  a bath  attached,  so  much  the  better, 
t ere  should  be  a pan  or  large  vessel  containing  a solution  of  phenol, 
to  20,  in  which  all  utensils  should  be  immersed  and  soaked  for  a period 
of  at  least  twenty  minutes  or  longer. 

The  bed-hnen  when  changed  should  be  left  to  soak  over  night, 
wrung  out,  placed  in  a boiler,  taken  to  the  kitchen,  and  boiled  for  at 
least  one-quarter  of  an  hour,  when  it  can  then  be  washed  safely. 
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The  dishes  and  eating  utensils,  and  such  articles  as  are  necessary 
for  the  attendants,  should  be  retained  within  the  sick  chamber.  I he 
nurse  should  not  come  to  the  dining-room  for  her  meals,  nor  sliould  she 
be  permitted  to  mingle  with  other  members  of  the  lamily. 

Such  articles  as  are  necessary  to  send  out  of  sick-room  should  be 
soaked  in  the  phenol  solution  for  at  least  one-half  hour.  Before  others 
are  permitted  to  use  them,  they  should  be  boiled  for  at  least  one-cjuaiter 


of  an  hour.  . 

Discharges  from  the  patient’s  ears,  nose,  or  throat  should  be  received 

on  bits  of  old  cloths  or  cheesecloth,  cut  about  size  of  a lady’s  hand- 
kerchief, put  in  paper  bags,  or  a cornucopia  made  of  newspaper,  and  then 
burned.  Sputa  cups,  urinals,  and  bed-vessels  should  have  a solution  of 
phenol,  1 to  20,  in  them  at  all  times.  If  the  odor  is  objectionable,  chlo- 
ride of  lime  may  be  substituted.  , i i,  u 

Have  the  nurse  add  warm  solution  to  the  urinal  or  bed-chamber 

before  using,  as  it  materially  adds  to  the  comfort  of  the  invalid. 

Visit  scarlet  fever  cases  early  in  the  morning  or  late  in  evening, 
and  let  as  much  time  as  is  possible  elapse  after  leaving  these  cases  before 
visiting  other  patients.  Take  a walk  of  some  distance  in  open  air  after 
leaving  the  fever-infected  apartment.  Always  thoroughly  wash  the 

hands  on  leaving  the  apartment.  . , i i i 

It  is  best  for  physicians  who  happen  to  have  obstetrical  and  scarlatinal 

patients  at  the  same  time,  if  they  can  afford  to  do  so,  to  delegate  to  an 
Lsociate  the  care  of  the  one  or  the  other,  as  there  is  more  than  ordinary 

susceptibility  to  infection  in  parturient  patients.  ^ . 

Some  physicians  do  not  believe  in  the  possibility  of  physicians  trans- 
mitting infection,  but  it  is  possible,  and  no  less  an  authority  than  Mur- 
chison, as  well  as  other  eminent  observers,  have  noted  it.  Certain  lax 
habits  in  the  profession  are  difficult  to  eradicate,  but  the  slightest  possi- 
bility of  a physician  carrying  infection  should  be  eliminated. 

it  is  an  interesting  fact  that  in  the  private  hospital  for  contagious 
cases  in  New  York  not  a single  case  of  reinfection  has  taken  place  m 
any  one  of  the  homes  to  which  patients  have  returned.  ^ Not  a single 
person  has  ever  been  permitted  to  enter  or  visit  a patient  in  this  hospita 
without  being  clad  as  directed  above,  and  there 

mixed  infection  or  an  instance  of  a ward  being  infected  with  another 
disease— a truly  wonderful  record  when  it  is  known  what  takes  place  in 

most  municipal  hospitals.  oUnulrl  <?qfe- 

Adult  members  of  the  home  where  scarlatina  exists  should  sa 

miatd  the  interests  of  others  by  avoiding  contact  with  the  outside  world 

L much  as  is  possible,  and  should  particularly  avoid  social  gathering 

and  attending  places  of  amusement  where  there  is  congestion  and  the 

veiE  is^^ot  of  the  best.  Here  is  a splendid  opportunity  for  a 

living  exemplification  of  the  Golden  Rule.  Tf  the 

The  Diet ^This  will  vary  with  the  severity  of  the  disease.  . 

case  EexEely  mild  oneE  no  variation  from  the  normal  diet  is 
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acceptable  to  the  patient,  as  a rule.  Coo  milk  soothes  the  throat  and 
mienches  the  thirs!  which  is  present.  As  ong  as  there  is  any  elevation 
S temperature,  and  until  it  hp  returned  to  the  normal  and  showed 
evidences  of  remaining  there,  I insist  upon  a milk  diet. 

Should  the  patient  be  unable  to  take  milk  for  any  particular  re^on 
then  broths  or  gained  soups  may  be  used.  At  times  one  of  the  liquid 
Xrttary  foods  may  be  tried  with  benefit,  but  in  my  treatment  patients 
Cve  first  to  prove  to  me  that  milk  will  disagr^  before  I accept  their 
unsupported  statement  made  from  caprice.  Nothing  will  ordinarily 

agree  with  a patient  so  well  as  milk. 

Many  obiections  to  milk  can,  with  persuasion,  be  overcome,  and,  m 
the  case  of  young  children,  altering  the  flavor  or  slightly  sweetening  with 
saccharine,  or,  if  necessary,  coloring,  will  often  overcome  the  dislike. 

Milk  should  be  given  liberally.  I give  it  as  often  as  patient  will 
take  it,  ordering  one  glass  (oviij)  every  two  hours.  ^ 

When  the  fever  is  lower,  plain  bread  and  butter  is  added,  with  at 
times  plain  puddings  and  stewed  fruit  once  a day.  While  I do  not  over- 
feed, I never  starve  scarlatinal  cases.  If  the  milk  has  a tendency  to 
constipate,  milk  of  magnesia  (Bss)  may  be  added  to  each  glass,  or  it  may 
be  peptonized  just  short  of  bitterness,  which  will  at  times  overcome  this 
tendency.  To  the  milk  may  be  added  raw  fresh  eggs,  and  occasionally 
the  diet  may  be  varied  by  substituting  for  the  milk  an  occasional  cup 
of  broth  or  a dish  of  plain  or  flavored  gelatine. 

The  plain  juices  of  such  fruits  as  oranges,  limes,  lemons,  or  grape- 
fruit may  be  given,  as  they  are  appetizing  and  very  acceptable.  einon- 
ade  is  very  refreshing,  and  during  convalescence  is  of  assistance  in  irri- 
gating the  kidneys.  A pitcher  of  water  may  be  placed  near  the  bed, 
and  the  patient  encouraged  to  drink  freely.  In  infants  and  young 
children  an  exclusive  milk  diet  is  preferable  to  any  other,  and  should  be 
insisted  upon.  In  older  children,  when  they  show  a craving  for  food, 
the  above  solids  should  be  added. 

As  the  patient’s  condition  warrants,  a change  from  liquid  to  a few 
solids  is  made,  and  later,  as  he  convalesces  and  shows  a craving  for 
additional  changes,  a more  liberal  diet  is  given,  until  a return  to  normal 
or  regular  diet  is  made. 

Always  see  to  it  that  if  dainties  are  given  they  are  digestible  and 
nourishing.  Pastries  and  fried  foods,  especially  the  excessively  fatty 
and  oily  ones,  have  a tendency  to  derange  the  stomach  and  intestines. 
If  the  diet  should  disagree,  administer  salines,  in  small  doses,  repeated  at 
intervals,  so  as  not  to  weaken  the  patient  by  overpurgation. 

General  Care  of  Patient. — Confinement  to  bed  in  all  scarlatinal 
cases  should  be  insisted  upon,  and  this  should  be  continued  until  well 
on  into  convalescence.  This  is  especially  desirable  in  avoiding  many 
unpleasant  complications,  and  it  is  my  invariable  rule,  even  in  the  mildest 
cases.  The  rest  is  very  necessary  in  scarlatina,  and,  in  addition,  the 
variations  of  temperature  are  avoided  by  keeping  the  little  one  quiet. 
Nephritis  also  occurs  less  frequently.  In  hospitals  all  cases  should  be 
kept  in  bed  until  exfoliation  is  completed.  I always  inform  the  parents  of 
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this  rule  at  the  onset,  and  explain  that  unpleasant  complications  can 
only  be  safely  avoided  by  so  doing. 

In  the  municipal  hospital  of  New  York  the  percentage  of  nephritis 
in  scarlatina  is  less  than  one-half  of  1 per  cent.,  a result  that  is  certainly 
worth  the  trouble  of  obtaining.  Before  this  regimen  was  insisted  upon 
nephritis  was  invariably  present  in  about  5 to  10  per  cent,  of  the  cases. 

Catching  cold  in  the  absence  of  the  ward  attendant  has,  in  my 
opinion,  been  the  cause  of  changing  a normal  sale  convalescence  into  a 
complicated  one  with  disastrous  results. 

The  skin,  which  has  important  functions  to  perform,  should  in  scarlet 
fever  receive  very  careful  consideration.  Sponge-baths  with  tepid 
water,  bathing  only  a part  of  the  body  at  a time,  the  remaining  parts 
being  protected  by  wool  covering,  should  be  given  at  least  twice  a day. 
Later  the  child  should  be  massaged  with  cocoa-butter  or  olive  oil  and 
phenol,  1 or  2 per  cent. 

The  careful  rubbing  of  the  limbs  is  very  restful,  and  assists  in  quieting 
the  irritability  of  the  nervous  system.  In  the  cases  where  there  is  an 
intense  eruption,  we  practically  have  a dermatitis  to  deal  with,  and 
the  burning  or  itching  may  be  very  annoying;  here  local  cooling  solutions 
may  be  safely  used,  such  as  extract  of  witchhazel  or  calamine  solution 
(calamine,  oij  to  Oj  aqua  calcis),  applied  on  cloths  or  mopped  to  a part. 
When  watery  solutions  are  objectionable,  an  ointment  of  ichthyol,  men- 
thol, or  eucalyptol  may  be  substituted.  ^ 

Later,  as  exfoliation  commences,  olive  oil  with  phenol,  1 or  2 per 
cent,  strength,  should  be  used;  if  this  dries  too  quickly,  then  petrolatum 
with  phenol  of  the  same  strength  may  be  substituted.  _ The  frequent 
application  of  ointments  assists  exfoliation,  is  mildly  antiseptic,  relieves 
itching,  and  prevents  cracking  and  Assuring  of  the  skin. 

Do  not  let  patient  pick  off  the  dead  skin  too  soon,  it  will  only  cause 
hang-nails  about  the  distal  parts  of  the  fingers  and  open  up  cracks  in 
the  new  skin.  The  loose  exfoliated  part  should  be  lifted  with  forceps 
and  trimmed  away  with  cuticle  scissors.  The  susceptible  derma  should 
be  guarded  most  carefully,  and  all  local  infections  prevented  if  possible. 

Applying  a coating  of  salve  and  then  bandaging  will  produce  sof  tening 
and  maceration,  so  that,  with  soaking  in  warm  water,  the  loose  skin  is, 

as  a rule,  easily  removed.  , . j 

All  methods  that  are  used  outside  of  these  to  hasten  desquamation 

should  be  interdicted  as  harmful,  especially  sand-papering,  scraping  with 
knives,  or  the  rubbing  with  pumice,  once  in  use  for  scarlatinal  cases. 

This  forcible  peeling  is  often  followed  by  secondary  desquamation, 
as  the  too  early  removal  of  the  superficial  layer  does  not  give  nature  a 
chance  to  restore  the  outer  surface,  and  the  too  tender  cells  expose 
thereby  only  die  and  are  later  cast  off.  This  no  doub  accounts  for 
some  of  the  repeated  infections  on  returning  home  as  well  as  the  recur 

^^^InternarMedication.— The  internal  or  medical  treatment  of  scar- 
latina is  entirely  symptomatic.  We  possess 

specific  in  either  preventing  the  appearance  of  this  disease  or  of  cun  g 
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it  when  It  has  appeai'ed.  In  fact,  as.de  fiom  symptomatic  medication, 
we  are  unable  to  abort  or  influence  the  course  ot  searle  fever  m any  way, 
either  directly  or  indirectly.  Still  our  lay  friends  often  ask  us  to  give 
them  something  to  prevent  their  catching  the  disease  when  scarlatina 
has  appeared  in  their  vicinity.  Being  in  the  open  air,  exercising  prop- 
erly aatinc  iiidiciously,  and  sleeping  regularly  will  prevent  any  disease. 
Anxiety  worry,  and  fear  will  depress  and  reduce  vitality  and  render 
an  individual  susceptible,  so  that  it  exposed  to  the  disease  he  is  likely 

to  contract  it.  , 

In  mild  cases  of  scarlatina  internal  medication  is  often  unnecessary, 

the  disease  running  its  course  to  a pleasant  and  favorable  termination 
unassisted.  Good  nursing,  constant  care,  and  a simple  diet  may  be  all 
that  is  ordinarily  required.  During  the  febrile  stage  a febrifuge  may  be 
administered,  such  as  sweet  spirit  of  nitre  or  liquor  ammonii  acetatis. 
For  vomiting,  if  prolonged  or  accompanied  by  nausea,  the  abstaining 
from  food  and  a few  doses  of  calomel  in  fractional  amounts  (iV  gr-  half 
hourly  for  four  doses),  followed  by  milk  of  magnesia,  diluted  and  in  small 
amounts,  frequently  administered,  will  usually  suffice.  Bicarbonate  of 
soda,  with  peppermint  water,  at  times  is  of  service.  If  constipation 
is  present,  it  should,  of  course,  be  corrected  by  laxatives,  either  cascara 
or  rhubarb  or  phenolphthalein  in  powder  form. 

In  the  onset  of  any  disease.  Barker’s  old  adage  is  very  applicable, 
“Clean  out  and  clean  up.”  A saline,  to  my  mind,  is  almost  always 
necessary.  Rochelle  salts  in  aromatic  spirits  of  ammonia  and  water  is  a 
favorite  remedy  of  mine.  It  is  cooling,  sweetens  the  alimentary  canal, 
lessens  the  formation  of  gases,  quiets  the  nervous  system,  and  relaxes 
tension.  It  is  best  given  in  small  doses  half  hourly,  and  is  not  followed 
by  copious  exhausting  movements. 

For  the  throat,  a mild  antiseptic  should  be  used,  such  as  Dobell’s  or 
Thiersch’s  solution  or  diluted  peroxide  of  hydrogen.  This  cools  the 
parts,  cleanses  the  mouth,  and  sweetens  the  breath,  and,  to  a certain 
extent,  relieves  congestion  and  soreness  and  limits  the  liability  to  secon- 
dary infection.  One  should  be  extremely  gentle  in  the  use  of  gargles 
or  sprays;  do  not  use  any  irritants,  as  they  will  not  be  well  borne,  and  are 
liable  to  be  followed  by  an  extension  of  the  infection.  Also  in  cleansing 
be  careful  not  to  spread  the  infection  to  the  middle  ear. 

In  scarlatinal  cases  there  is  a specialized  tendency  toward  the  for- 
mation of  an  exudate,  either  diphtheritic  or  pseudodiphtheritic  (strep- 
tococcic), and  here  antitoxin  is  indicated.  I use  it  empirically,  because 
I have  found  that  it  limits  the  formation  of  this  membrane.  Concen- 
trated antitoxin,  2000  units,  are  injected,  under  antiseptic  precautions, 
into  the  back,  and  if  there  is  no  improvement  in  six  to  eight  hours 
the  dose  is  repeated.  I have  never  seen  it  do  any  harm,  and  have  fre- 
quently seen  it  followed  by  excellent  results,  even  in  those  cases  which, 
after  repeated  culturing,  failed  to  show  the  Klebs-Loeffier  bacillus.  I 
have  not  obtained  similiar  results  with  antistreptococcic  serum  (20  to 
40  C.C.,  and  six  hours  later  a like  amount),  even  though  I have  given  it 
just  as  early,  and  even  when  the  culture  showed  numerous  streptococci. 
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Hyperpyrexia  necessitates  special  attention,  on  account  of  the 
debilitating  inHuence  and  the  causing  of  nervous  phenomena.  Scar- 
latina is  characterized  by  a very  high  initial  fever,  which  naturally  tends 
in  a few  days  to  decline.  If,  however,  the  temperature  lingers  around 
103°  F.,  or  just  above  that,  1 endeavor  to  combat  it,  using  sponge-baths, 
followed  by  alcohol  rubbing.  Cool  wet  cloths  to  the  chest  or  forehead 
are  very  acceptable.  Extra  vigilance  must  be  taken  where  coal-tar  prod- 
ucts are  used  to  safeguard  the  heart  from  depression.  Cold  baths  are 
not  well  borne  by  scarlatinal  patients,  being  followed  too  frequently  by 
cardiac  depression,  and  require  considerable  safeguarding. 

In  infants  and  very  young  children,  tincture  of  aconite,  \ to  \ of  a drop 
every  hour  for  three  or  four  doses,  often  is  quieting,  and  assists  greatly  at 
times  in  reducing  the  fever  and  relieving  distressing  nervous  phenomena. 

If  the  fever  continues  high,  and  cannot  be  controlled  by  these  meth- 
ods, a wet-pack  is  given  with  an  ice-cap  to  the  head.  In  children  the 
ice-cap  is  soothing,  and  quiets  excessive  nervousness  when  other  means 
fail.  Do  not  use  an  unprotected  bag,  as  it  chills  and  is  not  well 
borne  by  the  irritable  child.  The  ice-bag  should  be  protected  by  a 
layer  or  two  of  thin  toweling.  In  infants  a warm  bath,  95  h.,  will 
at  times  be  followed  by  quieting  sleep,  from  which  the  patient  awak- 
ens refreshed.  In  older  children  the  graduated  bath  wall  give  better 
results.  Commence  with  fairly  warm  water  and  cool  by  degrees;  at 
the  first  evidence  of  depression  remove  the  child  and  administer  stimu- 
lants. (See  article  on  Hydrotherapy.)  i u,.  o,. 

The  warm  bath  in  children  may  with  advantage  be  follow'ed  b}  an 
alcohol  rub.  Any  treatment  that  irritates  or  unduly  excites  chi 
does  more  harm  to  the  nervous  system  than  good  to  the  febrile  conditio  ^ 
There  is  no  danger  of  the  patient’s  “ catching  cold  or  the  fever  stri  ang 
in,”  and  the  old  superstition  regarding  the  use  of  water  in  scarlatina 
cases  is  not  borne  out  by  modern  experience.  Bathing  at  all  times 
is  comforting  and  exhilarating,  and  is  necessary,  not  only  for  hygienic 
reasons,  but  for  the  prevention  of  certain  conditions  likely  to  aiise  in 
scarlatina.  More  often  nephritis  has  arisen  from  the  lack  of  the  use  of 

water  rather  than  from  its  abuse.  ^ j -f 

Antipyretic  drugs  may  be  used  from  time  to  time,  and,  if  obsmed 

carefully,  act  without  depressing  unduly  the  cardiac  ma 

doses  of  the  coal-tar  synthetics,  accompanying  a bath,  have  at  t 
given  considerable  comfort  and  have  helped  allay  nervous  '"^tabdit^^ 
The  Throat.— From  the  very  commencement  I alw^ays  use  mild  a 
septic  lotions,  either  in  form  of  spray  or  gargle  or  as  an  irrigation. 

'^It  should  be  remembered  that  the  throat  is  always 
latina;  it  is  here,  normally,  bacteria  reside  and  * 

localitv  offer  a wide  portal  of  entry  for  any  infection,  loo  much  ca 
cannot  be  given  to  the  throat,  and  it  cannot  be  commenced  too  ead} . 
But  too  much  care  cannot  be  exercised  to  perform  the  same  as  gen  } 

® possibrevery  care  being  exercised  at  all  times  to  preven  the  spread- 
rngTbfecdon^o  the  E^achian  openings  of  the  nasopharynx  and 
thus  exciting  middle-ear  disease. 
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Preferably  I use  Dobell’s  solution,  Thiersch’s  solution,  or  diluted 
of  hvdrouen  in  the  form  of  a good  strong  stream  of  spray 
wUh  tli  patient  rfclining,  or  with  a moistened  swab.  The  throat  may 

also  be  irrigcated  with  2 per  cent,  salt  solution. 

Under  ?rdinaiy  conditions  the  spraying  or  swabbing  may  be  done 
morning  and  afte/noon,  but  if  there  is  severe  involvement  as  often  as 
Tv^ry  hour,  or  as  occasion  may  demand  and  the  condition  of  patien  will 
wirrant  It  must  be  remembered  that  the  parts  of  the  throat  are 
very^soi’e  and  are  extremely  sensitive,  so  that  the  utmost  gentleness 
must  at  all  times  be  used,  not  only  for  the  comfort  of  the  patient, 
but  to  prevent  making  openings  for  infection  to  enter.  Children  often 
resist  on  account  of  unnecessary  force  used,  and  I have  frequently  irri- 
gated throats  when  nurses  have  failed,  simply  because  of  remembering 
this  condition.  In  the  case  of  children,  try  to  gain  their  confidence,  as 
when  they  find  that  the  treatment  is  followed  by  pleasing  and  comforting 
results,  you  will  experience  no  difficulty.  All  physical  resistance,  no  matter 
what  the  disease,  is  accompanied  by  more  or  less  depression  and  weak- 
ness, and  should  on  this  account  alone  be  avoided  if  possible,  bhould 
there  be  false  membrane  treat  as  directed  above,  by  the  injection  of 
antitoxin  or  use  of  antistreptococcic  serum. 

For  the  local  cleansing  of  a throat  with  considerable  ejmdate,  per- 
oxide of  hydrogen  should  be  used  and  followed  by  irrigations  of  a 2 
per  cent,  salt  solution,  warm.  In  septic  cases  with  ulceration  an  acid 
solution  of  chlorate  of  potash  may  be  used.  I prefer  cleansing  with 
dilute  muriatic  acid,  half  a dram  to  a pint  of  warm  water,  and  occasion- 
ally painting  with  nitrate  of  silver  solution,  20  gr.  to  the  ounce. 

The  Nose. — ^When  the  nose  is  involved,  as  shown  by  the  nasal  rales  and 
sanious  discharge  from  the  anterior  nares,  it  should  be  cleansed  fre- 
quently with  salt  solution  (2  per  cent.)  in  the  form  of  a spray,  or,  if  the 
involvement  is  severe,  by  irrigation.  When  irrigating  the  nasal  cavities, 
be  sure  to  have  patient  keep  the  mouth  open.  The  salt  solution  should 
be  allowed  to  flow  by  gravity  from  a funnel  with  rubber  tubing  and  a 
glass  nasal  nozzle.  The  funnel  may  at  times  have  to  be  elevated  to 
four  or  five  feet  above  the  head  of  patient,  but  ordinarily  twelve  inches  is 
sufficient  height.  The  greatest  care  should  be  used  in  irrigating  the 
nose,  as  many  unpleasant  complications,  such  as  ear  involvement,  are 
likely  to  result.  Severe  involvement,  with  odor  and  excoriation  of  skin 
surface,  demands  this  kind  of  treatment.  Ordinary  involvement  de- 
mands but  little  attention.  Gargling  and  spraying  are  of  doubtful 
efficiency,  but  if  the  irrigations  are  not  well  borne,  these  should  be  given 
a trial.  Whenever  it  is  possible  to  get  along  without  nasal  irrigations 
do  so,  on  account  of  the  frequency  with  which  such  cases  are  compli- 
cated with  mastoid  trouble  (as  high  as  25  per  cent,  in  one  season). 

The  swelling  of  the  nasal  structures  is  at  times  considerable,  thus 
interfering  with  respiration  and  enforcing  mouth  breathing.  If  the  dis- 
charge becomes  purulent  after  cleansing,  occasional  painting  of  the 
interior  with  stimulating  applications  is  often  beneficial,  especially  in  the 
declining  stages,  when  the  inflammation  tends  to  become  chronic.  I 
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use  nitrate  of  silver,  5 to  15  gr.  to  the  ounce.  Tlie  application  is  best 
made  by  means  of  a nasal  applicator.  A head  light  is  essential.  The 
application  lessens  the  discharge  and  leads  to  a healthier  condition. 
Should  the  mucous  membrane  of  the  nose  become  gangrenous,  nothing 
will  avail,  and  a fatal  termination  is  likely.  Such  cases  should  receive 
irrigations  with  a very  weak  solution  of  permanganate  of  potassium 
(color  of  solution,  a very  dilute  claret).  If  they  can  be  reached,  localized 
patches  of  gangrene  may  be  painted  with  tincture  of  iodine. 

Noma. — Noma  is  very  rare  in  scarlatina,  but  it  occasionally  occurs. 
The  condition  should  be  anticipated,  and,  when  recognized  early, 
treated  drastically  by  surgical  interference.  Curet  away  the  jelly-like 
deposit  and  cauterize  the  base  with  nitric  acid.  Owing  to  the  pain  of  the 
operation  the  patient  had  better  be  slightly  anesthetized  with  ether.  If 
the  skin  is  attacked,  then  excision  is  none  too  radical. 

Enlarged  Glands.- — The  glands  at  the  angle  of  lower  jaw  are  the  ones 
usually  affected  and  attain  the  greatest  size.  They  often  break  down 
and  suppurate.  Abscesses  are  very  frequent,  and  are  to  be  expected 
in  this  type  of  scarlatina. 

At  the  first  intimation  of  enlargement  of  the  glands  a small,  light- 
weight ice-bag  or  bladder-skin  should  be  applied.  The  ice-bag  should 
be  covered  with  a thin  woolen  cloth,  as  it  makes  it  less  chilling  to  the 
superficial  nerves. 

Later,  when  the  glands  show  evidences  of  suppurating,  heat  in  some 
form  should  be  used— moist  heat  is  the  more  preferable.  Flaxseed 
poultices,  or  a hot  cataplasm  of  kaolin,  may  be  used  to  hasten  the  process 

of  suppuration.  . . i i i • j 

As  soon  as  pus  is  detected,  the  gland  should  be  incised  and  drained. 

It  is  much  more  advantageous  to  incise  too  early  than  to  delay  too 
long,  for  by  so  doing  the  involvement  of  the  periglandular  tissues  may 

oftentimes  be  prevented.  , , n • • 

Cellular  infiltration,  when  detected,  should  be  treated  by  tree  inci- 
sion, even  before  pus  is  detected.  By  so  doing,  burrowing,  which  is 

a’most  always  fatal,  may  be  prevented.  _ 

The  Ears. — Aural  discharges  are  very  frequent  in  scarlatina,  and 
every  possible  precaution  should  be  observed  in  the  treatment  of  the 
disease  to  anticipate  them,  and,  if  possible,  prevent  their  occurrence. 
I have  given  this  one  complication  much  careful  study,  and  thmk  that  it 
can  often  be  avoided  by  the  exercise  of  care  and  patience.  There  are 
cases  of  fever  and  scarlatina,  however,  in  which  middle-ear  trouble  must 
be  considered  as  part  of  the  disease  and  not  due  to  faulty  treatment.  1 
believe  irrigations  are  responsible  for  a large  percentage  of  mastoid 
cases,  and  when  they  can  be  avoided,  aural  complications  are  not  so 

frequently  observed.  . . j tt- 

At  times  ear  pains  appear  early,  are  persistent,  and  are  oftenti 

followed  by  spontaneous  rupture  of  the  tympanum.  With  the  appear- 
ance of  the  discharge  the  pain  ceases  or  is  less  intense. 

Scarlatina  has  been  credited  with  27  per  cent,  of  the  deafness  present 
in  the  world.  In  an  institution  for  the  care  of  the  deaf  m Ne\\  iork 
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T • ofJrrnfPfl  tlic  causc  of  the  deafness,  and  found  that  in 

City  I once  present  an  attack  of  scarlatina  in  childhood  was 

f P'Liri".;  cl,t  This  appalling,  and  should  call  forth 

the  'Xrt  for  the  prevention  of  this  condihon. 

eveiy  f ° „g,,res  which  are  designed  to  keep  the  nasopharynx 

infection,  should  be  early  instituted,  and  particular 
^'"'^Xld  -t  to  spread  infection  through  the 

EuItaSn  oL  Unfortunately,  in  severe  involvement  of  the  naso- 

fs  nex?  to  impossible,  but  with  care  and  the  proper  perform- 
C of  the  irrigation  with  the  patient’s  mouth  always  kept  open  the 
danc^er  of  infection  may  be  avoided.  It  is  mainly  on  this  account  that 
I prefer  to  let  patients  have  some  discomfort  before  I start  irrigating  too 
early  for  in  many  cases  nature  will  resist  the  infection  unaided  better 
Ln’with  assistance  improperly  given.  The  liab.hty  to  ear  comphca- 
tions  is  in  direct  proportion  to  the  severity  of  the  involvement  of  he 
throat  and  nose,  so  that  any  treatment  which  moderates  or  relieves  the 
infection  in  these  localities  lessens  the  danger  of  ear  involvement 

Pain  at  the  onset  is  best  relieved  by  the  application  of  heat,  ihe 
external  auditory  canal  should  be  syringed  with  alcohd,  or  water  heated 
as  hot  as  can  be  borne.  The  auditory  canal  is  then  dried  out  and  heat 
in  the  form  of  a hot  salt  bag,  hot  plate,  or  hot-water  bottle  (covered 
with  a woolen  cloth)  is  applied.  A few  drops  of  a 4 per  cent,  cocaine 
solution,  placed  in  the  ear  with  a dropper,  will  at  times  act  like  magic. 

The  canal  should  never  be  obstructed  by  plugging  with  cotton-wool; 
this,  while  frequently  done,  only  increases  the  tension  which  we  are 
trying  to  relieve.  Pain,  increasing  in  spite  of  these  efforts,  indicates 
that  suppuration  is  to  be  expected,  and  we  should  at  once  try  to  locate  it. 
There  are  now  on  the  market  convenient  and  portable  electric  appliances 
which  render  exposure  of  the  tympanum  easy . If  the  tympanum  is  dull 
and  bulging,  it  should  be  incised  with  a bistoury,  the  blade  being  protected 
with  adhesive  plaster,  or  by  a tenotome.  A quick  short  stroke  will  easily 
puncture  the  drum.  Following  the  puncture  there  is  consideiable  relief 
from  the  pain.  In  very  young  children  this  procedure  may  have  to  be 
performed  under  slight  anesthesia,  or  it  may  be  delayed,  when  spon- 
taneous rupture  will  later  appear.  At  times  spontaneous  rupture,  with 
a copious  discharge  of  pus,  will  be  the  first  evidence  given  of  the  involve- 
ment of  the  ears.  Then  careful  cleansing  and  the  avoidance  of  plugging 
with  gauze  or  cotton-wool  will  be  followed  by  subsidence  of  the  symp- 
toms. Often  the  tympanum  is  ruptured,  and  heals  without  affecting  the 
hearing;  at  other  times,  the  destruction  of  the  tympanum,  followed  by  ad- 
hesions, will  completely  destroy  the  function  of  this  organ.  After  para- 
centesis it  is  very  necessary  to  keep  drainage  established  and  the  external 
canal  clean  and  free  of  pus  and  always  open. 

The  best  solution  for  general  use  is  diluted  grain  alcohol,  but  if  this 
is  too  harsh  or  drying,  sterile  water  or  Thiersch’s  solution  may  be  sub- 
stituted. A splendid  wash  is  one  of  sterile  water  suds  from  Castile  soap, 
to  which  are  added  a few  drops  of  phenol.  The  solution  should  be 
warm  and  injected  very  gently,  preferably  with  a soft-bulb  ear  syringe 
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with  a soft-rubber  nozzle.  It  requires  time  and  patience,  but  it  is  worth 
the  effort  to  try,  if  possible,  to  save  the  hearing. 

A sudden  rise  of  temperature  indicates  oftentimes  the  stoppage  of 
drainage  or  the  extension  of  the  inflammation  to  adjacent  structures. 
A careful  examination  should  be  made  for  mastoid  involvement,  as  indi- 
cated by  pain  on  pressure  or  by  swelling.  When  detected,  there  should 
be  no  delay  in  operating  and  the  antrum  of  the  mastoid  .should  be  either 
trephined  or  chiseled  and  drainage  established. 

Do  not  overlook  examining  both  ears,  as  oftentimes  both  are  equally 
involved. 

The  Joints. — ^\Ne  hear  frequently  of  scarlatinal  arthritis,  and  in  cer- 
tain epidemics  many  cases  of  tendinous  synovitis,  usually  of  the  wiist 
and  ankles,  are  observed.  At  times,  in  the  convalescent  stage  of  .scar- 
latina, acute  oedema  with  paiii  in  many  of  the  large  muscles  appears. 
Not  much  is  known  about  these  conditions.  They  have  been  called 
scarlatinal  rheumatism,  though  they  are  not  true  rheumatisra,  and  are 
not  much  affected  by  antirheumatic  treatment.  The  condition  runs  a 
course  similar  to  ordinary  rheumatism.  The  joint  is  hot  and  painful  on 
movement.  The  trouble  is,  as  a rule,  self-limited,  and  rarely  ever 
becomes  subacute  or  chronic;  it  usually  runs  its  course  in  about  seven 


to  fourteen  days.  . , , mi 

Treatment  has  so  far  failed  to  abort  or  limit  this  trouble,  i he  pain 

can  be  eased  by  rest  and  protecting  the  joint  from  pressure,  by  wrapping 
it  in  cotton-wool,  and  applying  well-fitting  splints  so  as  to  completely 
immobilize  the  parts.  This  will,  as  a rule,  be  all  that  will  be  necessary. 
The  coal-tar  synthetics,  if  not  too  depressing  to  the  heart,  will  to  a 
certain  extent  relieve  the  pain. 

In  my  experience  the  salicylates  or  antigout  remedies  have  had 
absolutely  no  effect,  and  only  upset  the  stomach  without  giving  any 
relief.  I have  given  up  trying  to  use  them,  contenting  myself  with  rest, 
immobilization,  and  sedatives,  hoping  that  the  trouble  will  run  a short, 

mild  course.  . • i j 

Rest  should  be  absolute,  the  patient  using  a urinal  and  commode 

in  bed  in  a reclining  posture,  and  never  permitted  to  get  up.  ibe  part 
should  be  supported  on  a soft  pillow  and  protected  fiom  a pressure. 
If  the  heat  and  pain  become  more  severe,  I use  cooling  lotions  or  sa  yes 
and  internallY  a saline  flush  is  administered,  ^ome  have  painted  the 
parts  with  tincture  of  iodine,  others  have  applied  finely-pot\  dere 
eosom  salts  but  I have  experienced  no  results  from  them.  In  the  ]Oi 
pL  may  form,  and  this  is  indicated  by  increased  pain  chilly  sensations, 
Ld  rise^of  temperature,  with  general  aggravation  of  former  sjTnptoms. 
Surgical  measures  should  be  at  pnce  instituted.  If 
detected  in  the  pus,  antistreptococcic  serum  may  be  admimstere  . 
ing  convalescent  passive  motion,  gentle  exercise  with 
serve  the  function  of  the  joint,  otherwise  mobility  may  be  materia  ) 
?tpaired  In  all  cases  of  scarlatina  with  synovitis  or  arthritic  cond  - 
tiom  carefully  examine  for  cardiac  complications,  as  they  are  very  con 
n,on  b lhl'co,.ditio,.s.  Every  precaution  should  be  e.verctsed  to  pre- 
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vent  them  It  is  wise,  when  these  arthritic  complications  appear,  to 
advise  the'parents  of  the  likelihood  of  serious  aftereffects. 

The  Kidneys  —The  kidneys  are  frequently  attacked,  even  in  the  mildest 
cases,  and  oftentimes  at  a period  when  the  patient  is  considered  well 
As  advised  before,  it  is  a wise  plan  to  confine  to  bed  all  patients  ill  of 
«r-niitina  until  exfoliation  is  completed  and  all  discharges  have  ceased, 
rihtrcomplication  will  continue  to  be  more  frequent  than  it  should. 
Even  in  the  mildest  cases  of  scarlatina  I invariably  insist,  from  the  very 
commencement,  that  the  patient  be  confined  to  bed,  and  kept  in  bed  until 
convalescence  is  well  established. 

The  urine  should  be  frequently  examined— every  day  is  none  too  often. 
At  the  bedside  I always  have  an  outfit,  consisting  of  a test-tube,  dropper, 
and  nitric  acid,  and  perform  the  Heller  cold  test  as  part  of  my  routine 
work  at  each  visit.  The  presence  of  albumin  is  thus  quickly  detected, 
and  measures  may  be  early  adopted  to  prevent  further  unpleasant  con- 
ditions arising.  If  albumin  is  detected,  I at  once  have  a microscopic  ex- 
amination made,  and  have  it  repeated  from  time  to  time.  At  times— and 
happily  such  instances  are  rare — sudden  and  alarming  symptoms  develop, 
indicative  of  the  occurrence  of  kidney  involvement  without  having  any 
prodromata  at  all. 

It  is  a wise  plan,  when  nephritis  is  suspected,  or  albumin  is  present  in 
small  amounts,  to  have  entire  amount  of  urine  carefully  measured  for  the 
twenty-four  hours,  starting  with  an  empty  bladder  at  a certain  hour  and 
stopping  at  a similar  time  twenty-four  hours  later. 

When  albumin  appears  in  the  urine,  the  patient  should  be  kept  ab- 
solutely quiet  and  positively  in  bed  at  all  times.  The  room  should  be 
kept  warm  and  the  temperature  equable.  Variations,  especially  on 
damp  and  foggy  days,  are  to  be  particularly  avoided.  The  room  should 
be  well  ventilated,  but  always  with  an  idea  toward  preventing  draughts. 
If  it  is  warm  and  the  weather  changes  suddenly,  the  room  should  be  kept 
at  its  normal  temperature  by  artificial  heat,  either  gas  or  oil  stoves  being 
called  into  use.  The  diet  should  be  limited  to  sweet  milk,  and  water 
should  be  imbibed  freely.  Salines  assist  in  eliminating  irritating  poisons 
and  help  the  kidneys  by  taking  their  burdens  away.  The  functions  of 
the  skin  should  be  increased  by  bathing  and  friction  (warm  baths 
daily  are  absolutely  necessary).  Should  the  urine  continue  to  be  scanty 
and  the  constitutional  symptoms  not  improve,  more  active  treatment  is 
demanded.  Diuretics  may  be  employed,  such  as  theobromine  with 
salicylic  acid  (diuretin),  5 gr.  for  an  adult,  every  two  or  three  hours,  or 
the  fresh  infusion  of  digitalis,  in  tablespoonful  doses,  at  the  same  interval, 
alone  or  in  combination  with  acetate  of  potash.  Calomel,  iV  gr.  up  to 
\ gr.,  three  times  daily,  in  order  to  increase  the  activity  of  bowels,  should 
be  occasionally  given.  Hot  flaxseed  poultices  may  be  applied  over  the 
kidney  region,  and  these  should  be  repeated  every  two  hours  at  least. 

A high-tension  pulse,  flushed  face,  with  nausea  and  vomiting,  calls 
for  nitroglycerine  to  lower  the  tension.  Hot-air  baths  also  relieve  the 
function  of  the  kidneys  by  increasing  the  activity  of  the  skin. 

Should  these  measures  fail,  it  indicates  a very  grave  condition,  and 
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other  measures  should  be  at  once  tried.  Pilocarpine,  to  •j’g  of  a 
grain,  may  be  given  hypodermatically.  To  a child  five  years  old  grain 
may  safely  be  given.  This  drug  is  very  depressing,  and  should  always 
be  preceded  by  stimulants.  It  increases  the  salivary  flow,  and  this  should 
be  anticipated,  for  at  times  it  is  enormous  and  to  some  is  very  objection- 
able. Should  there  be  coughing  present,  pilocarpine  is  contraindicated, 
as  likely  to  cause  pulmonary  a'dema.  Should  oedema  occur,  it  may  be 
combatted  with  atropine,  grain  combination  with  moiphine,  grain 

^ in  adults,  or  smaller  doses  in  proportion  for  younger  patients.  Con- 
vulsions are  likely  to  develop,  and  should  they  be  expected,  chloral  hy- 
drate may  be  administered  by  mouth  or  by  bowel.  If  persistent,  a 
hypodermic  of  morphine  may  then  be  given,  or  they  may  be  controlled 
by  chloroform  inhalations. 

In  desperate  cases  bleeding  should  be  performed  (4  to  G ounces  or 
more),  to  be  followed  by  the  subcutaneous  injection  of  a pint  or  more  of  a 
2 per  cent,  salt  solution.  High  enemas  of  hot  sterile  salt  solution  should 
also  be  given.  These  may  be  repeated  frequently.^  Alarming  symptoms 
are  likely  to  appear  should  effusions  take  place  into  any  of  the  serous 
cavities.  When  this  happens,  these  should  be  treated  promptly  by 
paracentesis. 

In  all  cases  of  nephritis  anemia  to  a greater  or  less  degree  vail  in- 
variably follow,  and  for  this  condition  iron  in  some  form  is  indicated. 
Convalescence  will  be  quickened  by  a change  to  a warmer  climate. 
Every  possible  precaution  should  be  taken  to  protect  the  patient  against 
any  exposure  or  sudden  changes  of  temperature.  The  patient  should 
be  under  observation  for  months  after  all  symptoms  have  disappeared. 

The  Heart. — Scarlatina  appears  to  have  a special  predisposition  to 
attack  the  heart  and  its  membranes.  In  mild  cases  this  is  oftentinies 
indicated  by  a weakened  first  sound  and  a rapid,  small,  and  irregular 
pulse.  Scarlatinal  subjects  require  the  use  of  stimulants,  and  we  should 
not  hesitate,  even  in  children,  to  use  them  promptly.  Brandy  or  whisky 
should  be  given  in  full  doses  when  such  depressing  symptoms  manifest 

themselves.  , , • 

If  the  stomach  will  tolerate  digitalis  or  strophanthus,  either  in  com- 
bination or  singly,  we  should  give  them,  for  oftentimes  they  will  be  of  con- 
siderable assistance.  Strychnine  in  small  doses,  of  a gram,  repeated 
hourly,  may  at  times  be  used.  Should  the  skin  show  that  the  cutaneous 
circulation  k enfeebled,  owing  to  abnormal  tension,  then  nitroglycenne, 
of  a grain  by  hypodermic,  may  be  administered  and  repeated  as  in  i- 
cated.  Should  collapse  threaten,  the  subcutaneous  injection  of  camphor 
in  oil  may  be  used  to  advantage.  Endocarditis  and  pej’icarditis  ai^ 
likely  to  appear,  especially  in  those  cases  in  which  scarlatinal  rheumatis 
has  Lpeared.  Involvement  of  the  joints  in  scarlatina  should  cause 
increased  concern  and  make  the  physician  extra  cautious  concerning  n 

^Ttte  feVtpSon  o,  cardiac  involvecaen.  ngM-igh* 
should  be  applied  to  the  prsecordmm.  The  patient  should  at  all 
be  kept  in  recumbent  posture,  as  sudden  dilatation  may  occur,  v it 
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disastrous  results,  on  the  slightest  exertion  All  physical  effort  on  the 
part  of  the  patient  should  be  interdicted,  and  the  family  should  be 
warned  in  order  to  secure  the  proper  precautions  and  cooperation. 
Salines  should  be  used  to  flush  the  alimentary  canal  and  help  eliminate 
some  of  the  irritating  toxins.  Should  pericardial  effusion  occur,  the  with- 
drawal of  the  exudate  should  be  undertaken  surgically  before  it  crowds 


the  heart  to  any  extent.  . , , • 

The  Gastro-intestinal  Tract. — Ihis  tract  is  rarely  anectecl  to  any  extent 

in  scarlatina.  The  early  vomiting  is  rarely  persistent,  and  disappears 
without  inconveniencing  the  patient.  The  vomiting  generally  follows 
the  ino-estion  of  food  or  drink,  and  appears  so  suddenly  that  oftentimes 
observers  are  taken  off  their  guard  and  think  it  due  to  what  was  lecently 
taken.  If  the  vomiting  should  be  persistent,  then  withdrawal  of  food, 
and  the  partaking  of  cracked  ice  in  small  amounts,  or  a teaspoonful  of 
milk  of  magnesia  or  a pinch  of  bicarbonate  of  soda  in  peppermint  water 
will  under  ordinary  conditions  control  it.  The  vomiting  stops  ordinarily 
when  the  stomach  is  emptied. 

Diarrhoea  is  occasionally  present,  and  unless  it  is  severe  and  ex- 
hausting, it  is  best  to  let  it  run  its  course,  as  it  is  only  eliminating  some 
gastro-intestinal  irritant.  Small  fractional  doses  of  calomel,  js  of  a grain 
every  fifteen  minutes  for  five  or  six  doses,  will,  as  a rule,  answer.  Should 
it,  however,  be  more  severe  and  persistent  and  depress  the  patient’s  phys- 
ical condition,  then  it  may  be  controlled  by  vegetable  astringents  com- 
bined with  some  form  of  opium. 

A favorite  prescription  of  mine  is  as  follows; 


rj.  Tr.  opii, 

Tr.  kino, 

Tr.  catechu, 

Acidi  sulphurici  aromatici, 

Tr.  zingiberis, 

Aquffi  dest.,  q. 

Sig. — -One  drachm  every  half-hour,  diluted. 


gtt.  xlviij; 

f3iv; 

fSiv; 

fSvj; 

f5iv; 

s.  ad  f oiij- — M. 


In  place  of  this,  if  more  drastic  action  is  needed,  morphine  may  be 
administered. 

Later  in  the  course  of  scarlatina,  should  diarrhoea  occur,  then  a 
saline  should  be  administered,  and  if  not  checked  when  the  irritant  is 
flushed  out,  it  may  be  controlled  with  the  combination  just  given  or  by 
rnorphine  administered  either  by  mouth  or  by  hypodermic  injection.  At 
times  irrigation  of  the  colon  with  a 2 per  cent,  sterile  salt  solution  will  be 
beneficial,  and  should  be  followed  by  some  mild  astringent  and  antiseptic. 

The  Hemorrhagic  Type  of  Scarlatina. — ^True  purpura  hemor- 
rhagica, seen  in  the  malignant  types  of  scarlatina,  is  invariably  fatal, 
and  all  treatment  will  in  the  end  prove  unavailing.  We  should  meet 
symptomatically  the  indications  as  they  arise,  but  the  family  should  be 
warned  of  the  inevitable  result  to  be  expected. 

In  some  forms  of  scarlatina  petechise  appear  on  the  dermal  surface, 
occasionally  on  the  mucous  membranes,  about  the  end  of  the  second  or 
third  week  of  the  disease.  They  indicate  disintegration  of  the  blood, 
VoL.  1-42 


658  SCARLATINA,  MEASLES,  RUBELLA,  VARICELLA,  VARIOLA 


with  changes  in  the  tissues,  and  are  of  grave  omen.  The  patient  is  usually 
very  anemic,  and  the  debility  may  be  so  severe  as  to  result  seriously  at 
any  time.  These  cases  should  be  stimulated  freely,  and  all  nourish- 
ment possible,  in  concentrated  form,  should  be  administered.  Iron 
in  some  form  is  usually  indicated,  and  will  be  well  borne.  In  the  bleeding 
cases,  turpentine,  5 to  7 drops,  in  an  emulsion  of  acacia  has  been  suggested, 
and  at  times  is  successful.  It  should  be  administered  every  two  or  three 
hours.  It  may  be  disguised  with  any  aromatic  elixir.  Morphine  is 
necessary  if  there  is  severe  bleeding.  It  should  be  given  hypodermatically 
in  small  doses,  -gV  to  of  a grain,  and  I’epeated  as  indications  warrant. 
Hot  mustard  baths  or  hot  stupes  will  aid  in  relieving  internal  conges- 
tion and  improve  the  terminal  circulation. 

Should  pulmonary  oedema  threaten  an  adult,  hypodermic  injections 
of  morphine,  grain  and  atropine,  grain  yJo,  should  be  administered. 

For  acute  anemia,  the  intravenous  injection  of  a half  pint  or  a pint  of 
^ or  1 per  cent,  sterile  salt  solution  should  be  given. 


MEASLES 

Prophylaxis. — ^When  a case  of  measles  has  once  developed  in  a family, 
and  has  not  been  recognized  until  the  eruption  is  well  out,  all  in  that 
family  have  been  more  or  less  exposed.  It  is  useless  then  to  upset  the 
routine  of  the  house  by  strict  measures  to  control  the  spread  of  the  dis- 
ease. All  measures  for  control  will,  in  all  probability,  be  of  but  little 
avail : the  damage  has  been  done,  and  if  any  of  the  children  escape,  it 
mav  be  said  to  be  due  more  to  an  act  of  Providence  than  to  any  preventive 
meLure  adopted.  To  send  children  to  other  quarters  i^s  simply  to  invite 
the  spread  of  the  disease.  The  sick  should  be  isolated  on  the  top  floor 
of  the  house.  Should  there  be  members  of  the  family  whom  it  seems 
desirable  to  protect  from  contagion  at  any  time,  these  should  be 
sesreaated  on  the  lower  floors  of  the  house.  Comparative  safety  from 
at?ack  cannot  be  assured,  as  the  length  of  exposure  makes  more 
certain  the  possibility  of  others  contracting  the  disease.  Complete 
isolation  in  the  home  is  always  more  or  less  uncertain,  unless  all  com- 
munication with  the  afilicted  is  absolutely  prohibited.  As  a rule,  it  a 
child  shows  drooping,  or  has  a slight ‘‘  cold”  m the  head,  ^ 

done,  so  far  as  school  life  is  concerned,  if  it  is  at  once  segregated,  but  at 
home  the  possibility  of  preventing  the  spread  of  the  disease  to  others  sus- 
ceptible to  the  contagion  is  very  difiicult.  • • 

^In  the  absence  of  an  epidemic  of  measles  an  early  diagnosis  is  at 

times  impossible,  for  the  family  or  the  physician  ^ f ^ ^ 

guard  that  the  mischief  is  done  before  precautions  can  be  thought  of,  and 
we  must  then  accept  the  situation  as  best  \ye  may. 

The  subiect  of  nursing  eases  of  measles  is  a study  of  itself,  and  calls 
forfte  exeSise  of  the  u Jost  care  and  patience  T,' 

times  is  the  deeiding  faetor  between  success  and  *>>'''«  " 

Treatment.— In  the  treatment  of  measles,  let  me  early  and  pro 
nently  call  to  the  attention  of  my  readers  that  the  advice  given  concerning 
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this  disease  by  our  forefathers,  and  more  particularly  by  our  great- 
grandmothers,  was  that  a patient  ill  with  measles  must  be  placed  in 
a mom  almost  black  dark,  enveloped  in  thick  coverings,  and  steeped 
with  hot  drinks.  This  was  done  for  the  purpose  of  protecting  the  eye- 
sio-ht  and  “drawing  out  the  rash.”  There  is  not  a particle  of  doubt  but 
that  many  a precious  life  has  been  sacrificed  in  this  way. 

The  room  should  be  pleasantly  warm  and  well  ventilated,  and  the 
child  protected  by  suitable  bed-clothing.  Sudden  changes  are  no 
doubt  very  detrimental,  and  the  susceptibility  of  measles  patients  to 
respiratory  complications  has  evidently  led  to  the  extreme  caution. 

A room  should  be  selected,  preferably  on  top  floor,  and  one  affording 
plenty  of  sunlight.  If  in  a flat,  which  in  New  York  is  like  a chimney 
laid  flat  and  full  of  draughts  at  all  times,  an  end  room,  preferably  one 
opening  on  to  the  street,  rather  than  one  opening  upon  a court  or  shaft, 
should  be  chosen. 

The  room  should  be  kept  comfortable  and  well  ventilated  at  all 
times.  The  air  which  the  patient  is  to  breathe  should  always  be  pure 
and  uncontaminated.  Owing  to  the  irritation  of  the  mucous  mem- 
branes of  the  respiratory  tract,  lung  complications  are  most  frequent  in 
patients  supplied  with  deficient  and  improper  air.  A patient  ill  of 
measles,  owing  to  the  mucous  membranes  being  more  or  less  congested, 
needs  fresh  air  even  more  than  one  suffering  from  any  other  acute  disease 
accompanied  by  fever.  The  most  suitable  room  temperature  is  one  not 
under  63°  F.  and  not  over  70°  F. 

In  changing  the  air,  one  should  be  particularly  careful  to  avoid  strong 
draughts,  and,  if  the  air  is  dry,  to  supply  moisture  by  means  of  steam. 
Much  care  not  to  overheat  the  room  is  necessary  when  adding  moisture 
to  the  air.  Should  the  patient  feel  chilly,  do  not  cut  off  the  ventilation, 
but  add  more  bed-clothing  or  warmer  personal  clothing. 

In  winter  it  is  not  necessary  to  keep  the  windows  open  day  and  night, 
but  simply  to  provide  a constant  change  of  air.  At  night  more  air  is 
required,  owing  to  the  lights  consuming  a considerable  quantity  of  oxygen, 
and  also  because  they  give  off  irritating  products.  The  nurse  should 
bear  this  in  mind.  Should  it  be  windy  and  stormy  out-of-doors,  a sud- 
den change  in  the  sick  chamber  should  be  anticipated  by  altering  the 
openings. 

Regarding  the  use  of  steam,  one  should  not  supersaturate  the  air 
with  moisture,  as  this  is  as  undesirable  and  uncomfortable  for  the  patient 
as  when  the  air  is  too  dry.  ^ A good  way  to  gauge  the  amount  of  moisture 
IS  to  place  a large  mirror  in  the  room,  or,  if  there  is  an  interior  window, 
to  note  how  quickly  moisture  gathers  on  its  surface.  When  this  occurs* 
the  steam  supply  should  be  reduced.  If  the  window  frosts,  there  is  not 

sufficient  ventilation.  The  room  should  be  as  free  as  possible  of  furni- 
ture. 

As  before  mentioned,  while  it  is  wrong  to  darken  the  room,  the  hTht 
glare  into  the  patient’s  face.  The  bed  can  be  so  placed  that 
the  fight  IS  indirect,  and  if  the  eyes  are  sensitive,  colored  shades  or 
screens  can  be  used,  or  the  patient  can  wear  dark-colored  glasses.  At 
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night  the  room  may  be  kept  dimly  lighted,  the  light  being  screened  so 
that  it  does  not  shine  into  the  eyes  of  the  patient.  Sunlight  is  a nece.ssity 
of  life  and  is  imperative  at  all  times,  particularly  in  the  infectious 

dlS0tXSGS 

The  arrangement  of  the  patient  in  bed  will  depend  on  his  condition. 

If  there  is  severe  throat  involvement,  or  the  uvula  is  elongated  or  catar- 
rhal pharyngitis  irritates  and  annoys  the  patient,  it  i.s  more  comfortable 
for  the  head  to  be  more  or  less  elevated.  Many  a distressing  attack  of 
coughing  may  be  avoided  by  keeping  the  head  raised  If  there  is  a 
severe  bronchitis  present,  the  patient  should  be  raised  on  pillows,  a 
times  almost  to  a sitting  posture,  this  being  the  only  posture  which  will 

relieve  the  respiratory  system.  _ f- 

I deem  it  wise,  even  in  ordinary  cases,  to  insist  always  upon  patients 
with  measles  being  put  to  bed,  and  kept  there  as  long  as  the  temperature 
is  above  normal,  and  for  several  days  after  it  has  shown  eyi^Iences  of 
remaining  so.  Many  unpleasant  phenomena  are  avoided  it  this  plan  is 
studiously  followed,  and  the  patient  oftentimes  makes  a much  rnore  sure 
and  quick  recovery.  In  the  mild  cases,  or  those  commencing  with 
mild  phenomena,  ordinarily  too  much  latitude  is  given,  and  this  indul- 
gence is  oftentimes  paid  for  by  very  distressing  complications,  ihe 
fength  of  time  in  bed  will,  of  course,  ordinarily  depend  upon  the  patient 

^^^In  thThomefS  well-to-do  and  intelligent  more  liberality  can  be 
safely  shown  than  in  the  homes  of  the  poor.  The  poorer  classes  are 
particularly  liable,  owing  to  impaired  and  impoverished  constituti  . , 
to  compliitions,  and  theL  can  best  be  met  by  being  anticipated  by  proper 

^'"^D^IrinTthe  warm  days  of  summer  our  rules  may,  to  some  extent,  be 
flDDreciably  relaxed.  The  condition  of  the  lungs  is  by  far  the  most  ma- 
pOTtant  pomt  to  be  considered  in  forming  a conclusion  in  this  regar  . 
As  long  as  any  catarrhal  symptoms  persist,  it  is  best  to  keep  the  pat 

Th^Diet^^Ordinarily,  the  diet  in  measles  is  the  same  as 
nlied  to  any  acute  disease  accompanied  by  fever  and  lung  complication  . 
£alW  Ses  is  of  short  duration,  and  all  that  is  necessary  is  to  su  - 
tain  the  patient  with  suitable  nourishment  until  the  disease  has  run  i 
Xse  i Seve  it  unnecessary  to  force  nourishment  on  a patien 

XL  appedte  is  impaired  only  femporari^ 

soon  after  the  fever  subsides  to  normal,  and  it  the  stomacn  anu 

rntes&^ 

MiH  this  disease  being  both  food  and 

drint  and  fapable^f  sustaining  strengd^^^^^^^^^^ 

given  in  sufficient  amounts.  It  ^ ^ to  slightly  salt  the 

3 3 3„. 
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form  of  a strong  sweet  wine,  may  be  administered,  and  will  oftentimes 
be  cheerfully  taken.  In  older  patients  sherry  may  be  given,  but  whisky 
diluted  with  either  milk  or  water,  either  cold,  in  form  of  “high  ball,”  or 

hot,  in  form  of  a “toddy,’  is  better. 

If  the  disease  has  been  complicated  by  bronchopneumonia,  complete 
recovery  cannot  be  expected  for  weeks,  even  in  favorable  cases.  The 
c^eneral  nutrition  will  necessarily  suffer  considerably,  and  the  patient 
under  these  circumstances  should  be  given  as  much  suitable  nourish- 
ment as  is  possible  from  the  beginning.  Fluids  (soups,  broths,  milk, 
etc.)  alone  should  be  given,  and  these  in  small  amounts,  frecjuently 
repeated.  The  extreme  dyspnoea  precludes  mastication,  and  at  times 
it  is  extremely  difficult  for  the  patient  to  even  swallow,  owing  to  the 
frequent  attacks  of  violent  coughing.  Rectal  feeding  may  be  tried. 

The  Fever. — At  times  this  may  be  so  slight  as  to  require  little  or  no 
consideration,  and  is  usually  of  short  duration.  If  the  fever  is  excessive 
and  accompanied  by  nervous  phenomena,  we  may  safely  reduce  it  by 
hydropathic  measures.  (See  article  on  Hydrotherapy.) 

The  indications  for  reduction  of  the  temperature  depend  more  on 
the  patient’s  general  condition  than  on  the  fever  itself,  and  for  this 
reason  I do  not  give  a general  order  for  a bath  if  the  fever  reaches 
such  a point.  Special  indications  for  reduction  of  the  temperature, 
in  my  opinion,  are  a temperature  that  shoots  up  suddenly,  and  is  accom- 
panied by  cerebral  symptoms,  such  as  delirium,  convulsions,  etc.  A 
short  cold  douche,  the  water  not  warmer  than  60°  F.,  and  lasting  about 
one-half  and  not  over  two  minutes,  applying  the  water  to  the  face, 
neck,  and  head,  is  often  efficient. 

Should  the  symptoms  not  improve,  and  the  fever  remain  about  the 
same  or  even  go  higher,  then  a more  active  bath  may  be  given. 

If  a very  young  child  is  to  be  given  a bath,  it  is  best  to  use  a graduated 
bath,  owing  to  the  irritable  nervous  system.  Start  with  water  a little 
over  the  temperature  of  the  patient,  and  cool  it  down  quickly,  not  occu- 
pying over  five  minutes.  The  bath  should  be  followed  by  vigorous 
friction  of  the  skin  and  the  patient  covered  with  hot  cloths  until  warm 
and  dry.  The  bath,  thus  cautiously  given,  may  be  repeated  as  often  as 
the  nervous  symptoms  indicate.  For  older  children,  the  bath  may 
be  started  at  a lower  temperature,  and  may  be  somewhat  more  pro- 
longed, but  the  other  conditions  should  be  followed  closely. 

It  is  well  to  bear  in  mind  that  in  the  use  of  a bath  for  heat  abstraction 
it  is  specially  depressing  to  the  cardiac  system,  and  this  should  always 
be  anticipated  by  the  slightest  suggestion  of  weakness,  as  evidenced  by  the 
increased  frequency  of  the  pulse. 

The  temperature  should  be  taken  by  rectum  every  quarter  of  an  hour, 
several  times  after  the  bath. 

In  malignant  cases  of  measles  hydrotherapy  should  be  our  main- 
stay  for  the  control  of  cerebral  symptoms  and  the  temperature.  Those 
w o hesitate  or  falter  about  the  use  of  the  bath  are  more  than  likelv  to 
suffer  the  loss  of  their  patient. 

During  convalescence,  should  catarrhal  symptoms  give  evidences  of 
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“ hanging  on,”  a warm  bath,  once  daily,  followed  by  a short  cold  douche, 
splashing  with  a glass  of  cold  water  on  chest,  or  poured  down  the  spines 
of  vertebrae,  or  quick  friction  of  the  chest  with  a small  piece  of  ice,  will 
very  materially  assist  in  relieving  this  condition.  After  the  cold  shock 
the  skin  should  be  vigorously  rubbed  until  the  glow  returns. 

While  upon  the  subject  of  hydrotherapy  in  measles  it  might  be  well 
at  this  time  to  call  attention  to  the  fact  that  frequent  bathing  is  of  service, 
not  only  for  the  reduction  of  high  fever  and  control  of  unpleasant  nervous 
symptoms,  but  also  for  other  conditions.  Ihe  skin  of  the  convalescent 
patient  should  be  cared  for  with  warm  baths,  of  short  duration,  followed 
by  vigorous  friction  of  the  skin.  While  rubbing,  use  some  oil  or  grea.se, 
like  mentholated  oil,  carbolated  oil,  or  plain  cocoa-butter.  If  the  bath  is 
followed  by  a short  cold  douche,  the  liability  of  the  patient  taking  cold  is 
reduced  to  a minimum,  and  is  oftentimes  avoided  by  such  treatment. 
Exfoliation  can  be  very  materially  hastened  by  frequent  bathing,  and  it 
followed  by  carbolized  oil,  lessens  the  danger  of  the  disease  being  trans- 


mitted to  others.  -i  i u * 

Convalescents  usually  enjoy  warm  baths  as  well  as  the  mild  short 

douching,  and  the  advantages  of  a careful  toilet  are  at  all  times  most 

It  is  my  almost  invariable  plan  to  order  at  least  one  bath  daily, 
part  by  part  being  bathed,  followed  by  a short  cold  douche  and  to  use 
the  same  up  to  the  time  of  complete  convalescence,  when  the  patient  is 
able  to  be  up  and  about  the  house.  The  short  cold  douche  is  also  indi- 
cated in  bronchopneumonia  (old-fashioned  capillary  bronchitis),  even  it 
attended  with  atelectasis.  The  method  to  pursue  is  that  which  will 
cause  the  lungs  to  expand  to  the  greatest  degree  possible.  In  very  mi  d 
cases  of  measles  the  baths,  aside  from  reasons  of  cleanliness,  are  not 
necessary,  but  if  used,  it  will  be  found  that  they  give  comfort  and  when 
given  in  Ae  evening,  aid  in  securing  refreshing  slumber.  At  t^ese  times 
the  temperature  of  the  bath  should  be  only  a few  degrees  below  the 
temperature  of  the  patient,  and  should  be  of  short  duration  not  over 


If  the  heart  is  good,  and  there  is  no  tendency  toward  cyanosis,  a sma 
dose  of  phenacetine,  2 or  3 gr.,  may  be  given  m combination  with  caffeine. 

If  tL-e  is  cardiac  depression,  then  stimulation  is  operative;  for  a 
small  child,  strychnine,  of  a grain,  repeated  every  hour.  For  older 

patients  larger  Lses  may  be  given.  If  the  syncope 

then  a hypodermic  injection  of  camphor  in  oil  may  be  admmistere  , 

and  later  sustained  with  caffeine  or  sfjophanthus.  . .^i^nine 

Stimulants,  in  form  of  a light  wine,  sweet  Toka  q 
should  be  administered  just  before  and  just  after  a bath.  I _ 
has  btn  recommended  that  5 to  10  drams  of  wine  should  be  gnen  ju 
before  the  bath  and  again  immediately  after  the  same.  In  older  pahen 
hot  strong  coffee  is  sometimes  an  admirable  remedy  and  very  satishi  g. 

AffSs  0,  the  PhaxyhS  a^d  Larya..-These  two 
more  or  less  severely  in  nearly  every  case  of  measles,  and  should  rece. 
special  consideration  at  all  times. 
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The  catarrhal  inflammation  of  the  nasal  mucous  membranes  often- 
times seriously  interferes  with  respirations  and  necessitates  mouth 
breathimr  whereby  the  mucous  membrane  of  the  mouth  and  pharynx 
nuicklv  becomes  the  seat  of  inflammatory  processes  incident  to  the  drying 
and  cracking,  offering  thereby  a most  favorable  opportunity  for  the 
implantation  and  entrance  of  various  infectious  bacteria.  ^ The  nostrils 
must  be  frequently  cleansed,  and  kept  open  as  much  as  is  possible  in 

order  to  assist  free  breathing.  _ _ , , i , 

On  the  appearance  of  hoarseness  of  the  voice  the  patient  should  have 
the  head  elevated  somewhat.  In  very  young  patients  only  warm  milk 
should  be  given,  inasmuch  as  it  is  most  difficult  to  care  properly  for  their 

throats.  . • • x- 

In  older  persons,  who  are  able  to  permit  of  gargling  or  irrigation,  it 

is  wise  to  cleanse  the  nasal  and  throat  passages  from  time  to  time  by 
this  means.  The  patient  should  avoid,  if  possible,  breathing  through  the 
mouth,  and  this  will  at  times  severely  tax  the  ingenuity  of  both  nurse  and 
physician.  Should  the  nares  become  dry  and  obstructed,  they  may  be 
frequently  cleansed  by  swabbing  with  oil-saturated  applicators  or  sprays 
of  oil  (albolene  or  a direct  application  of  petroleum  jelly). 

The  percentage  of  moisture  in  the  atmosphere  of  the  sick  chamber 
at  this  time  must  be  increased,  and  it  will  be  found  very  comforting  if  a 
tent  made  of  sheeting  is  erected  over  the  bed,  and  the  air  saturated  with 
a spray  of  medicated  steam.  This  should  be  continued  both  day  and 
night.  At  times  a wet  cloth,  or  a single  thickness  of  cheese-cloth,  placed 
over  the  lips,  will  give  some  comfort  and  assist  in  keeping  the  parts  moist. 

If  the  throat  is  very  irritable,  a wet  cloth  applied  about  the  neck 
and  covered  with  a dry  towel  will  materially  relieve  at  times.  This 
wet  cloth  should  be  wrung  out  in  cold  water,  60°  F.,  and  changed  about 
every  third  or  fourth  hour.  At  times  the  cold  water  is  not  well  received 
by  the  patient;  then  it  is  best  to  try  water  as  hot  as  can  be  borne  and 
renew  it  frequently. 

Pharyngeal  irritability,  as  indicated  by  an  almost  constant  cough, 
can  sometimes  be  allayed  by  the  application  of  a very  weak  solution  of 
cocaine,  applying  it  to  the  pharynx  by  gentle  swabbing  or  in  the  form  of 
a short  copious  spray.  A very  mild  solution,  just  sufficient  to  control  the 
irritation,  should  be  used;  if  not  effective,  it  should  be  discontinued,  as  the 
anesthetized  throat  is  at  times  very  uncomfortable  to  the  patient.  Opiates 
will  be  found  objectionable,  though  at  times,  especially  in  older  patients, 
they  will  have  to  be  resorted  to  as  the  choice  of  two  evils. 

Laryngeal  spasm  may  at  times  be  relieved  with  Dover’s  powder  in 
doses  of  1 or  2 grains,  frequently  administered,  until  an  appreciable  effect 
is  noticeable.  If  after  at  least  three  doses  no  effect  is  produced,  then  it 
is  wise  not  to  delay,  but  to  at  once  administer  diphtheria  antitoxin — 
5000  units — and  repeat  in  six  to  eight  hours,  depending  on  amount  of 
obstruction. 

A culture  from  the  laryngeal  surface  should  be  immediately  taken  to 
confirm  the  diagnosis  of  complicating  diphtheria. 

Frequent  experience  with  these  cases,  particularly  in  municipal 
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work,  has  led  me  to  believe  that  the  eroup  of  measles  is  in  a large 
majority  of  cases  a diphtheritic  complication,  and  should  be  promptly 
treated  with  large  doses  of  antitoxin,  repeated  until  effective. 

While  waiting  for  the  Dover’s  powder  to  take  effect,  it  is  wise  to 
hasten  relieving  measures  by  trying  a hot  bath,  during  which  vigorous 
friction  of  the  skin  is  made;  the  bath  should  last  about  a (juarter  of  an 
hour  to  be  at  all  effective,  and  should  be  as  hot  as  can  be  well  borne. 

Should  symptoms  of  cerebral  congestion  appear,  as  would  be  indi- 
cated by  twitching  or  convulsions,  then,  in  addition  to  the  prolonged  hot 
bath,  npply  ice  or  cold  to  the  head. 

If  the  stenosis  is  due  simply  to  nervous  spasm,  it  will  disappear  as  the 
result  of  the  hot  bath,  and,  unless  the  symptoms  point  to  danger  of  suffo- 
cation, the  hot  bath  should  be  tried  before  other  measures  are  instituted. 

In  very  young  children  an  emetic  may  be  tried,  either  apomorphine 
by  hypodermic,  or  tartar  emetic  by  mouth.  Do  not  give  too  small  a 
dose,  for  one  that  does  not  act  within  a few  minutes  is  apt  to  upset 
the  stomach. 

Bronchitis. — In  measles  there  is  a marked  tendency  toward  conges- 
tion of  the  respiratory  tract,  and  more  or  less  cough  is  constantly  present. 
As  long  as  the  inflammation  is  limited  to  the  large  bronchi,  no  special 
treatment  will  be  necessary.  When  there  is  present  considerable  hard 
'cough,  and  the  sputa  is  scanty  and  tenacious,  I use  apomorphine, 
fresh,  in  suitable-sized  doses,  varying  with  the  age  of  the  case,  the  smallest 
doses  being  frequently  repeated  until  the  effect  is  evident.  A inixture 
I employ  is  made  of  apomorphine,  dilute  hydrochloric  acid,  and  licorice 
syrup  in  water.  A constant  irritating  cough  in  an  adult  may  be  con- 
trolled by  the  use  of  morphine,  but  in  children  heroin  in  suitable  dosage 

is  preferable.  _ , . 

The  essential  point  in  the  treatment  of  the  bronchitis  is  to  stimulate 
the  patient  and  increase  the  expulsive  power  of  the  cough,  and  at  the 
same  time  allay  irritability.  Douches,  as  a rule,  can  accomplish  more 
if  commenced  early,  and  are  then  much  more  effectual  than  drugs. 

If  coarse  mucous  rales  are  heard  over  a large  area  of  the  lungs,  these 
can  oftentimes  be  removed  by  an  emetic.  This  can  also  be  very  mate- 
rially assisted  by  douching,  either  immediately  before  or  just  after  the  ad- 
ministration of  the  emetic.  In  very  neurotic  cases,  if  the  douche  cannot 
be  given  for  any  particular  reason,  a limited  cold  wet-pack  may  be  used. 
This  is  applied  by  means  of  a wet  Turkish  towel,  folded  and  placed  on 
chest  and  abdomen,  the  other  parts  of  the  body  being  kept  warm.  A 
hot-water  bottle  at  the  feet  will  prevent  the  distal  parts  from  becoming 


chilled.  , j * 

A very  wise  precaution  is  to  see  that  the  wet  compress  does  not  to 

any  extent  constrict  the  chest  and  interfere  with  respiration.  If  the 
pack  is  not  well  borne  on  the  front  part  of  the  body,  then  it  may  be  we 
to  apply  the  wet-pack  over  spines  of  the  vertebrae,  wuth  a dry  w^arm 
blanket  over  the  front  part  of  chest.  In  using  water  about  the  bedside 
in  measles  be  more  than  eareful  not  to  get  the  bed  wet  at  any  time,  and 
if  such  should  happen,  see  that  it  is  dried  at  once  by  being  ironed  with  a 
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hot  flcat-iron.  Frequent  changing  of  sheets,  unless  previously  warmed, 
is  likely  to  chill  the  patient  too  much.  Should  it  be  desired  to  make 
a considerable  reduction  of  the  body  heat  by  this  method,  it  can  be  made 
effective  by  frequent  changing  of  the  wet-pack  and  soaking  m graduated 

cold  water.  , r 

General  bronchitis  will  oftentimes  be  present,  and  is  a most  irritating 

complication,  and  causes  increased  frequency  of  respirations,  with  more 
or  less  superficial  inspirations,  oftentimes  in  proportion  to  the  height  of 
the  temperature.  In  such  cases  the  bath  is  of  the  highest  value,  and 
should  be  continued  as  long  as  the  fever  is  high.  If  the  respirations 
become  rapid,  out  of  proportion  to  the  height  of  the  fever,  lung  com- 
plications are  evidently  starting,  and  should  be  carefully  sought  for,  and 
if  discovered,  can  be  better  remedied  by  cold  douching  than  by  any  other 


plan  of  treatment. 

The  marked  tendency  to  recurrences  of  bronchitis  which  will  be 
manifested  by  the  patient  sometimes  for  years  after  a severe  attack  of 
measles  should  be  borne  in  mind.  All  suitable  precautions  should  be 
taken,  and  oftentimes  the  necessity  of  sending  these  patients  to  different 
localities  on  a visit  of  more  or  less  extended  duration  can  be  avoided  by 
the  careful  use  of  bathing  and  particularly  douching  with  cold  water. 
Of  course,  understand  by  the  above  that  while  I consider  a change 
desirable  in  that  it  always  benefits  a convalescent  from  any  acute  disease, 
I am  speaking  here  of  the  necessity  for  such  an  action.  It  has  always 
been  recognized  that  an  attack  of  measles,  especially  the  severe  forms, 
is  apt  to  be  followed  by  tuberculosis.  It  is  apparent,  without  com- 
ment, that  this  should  be  prominent  in  our  minds,  and  these  patients 
induced  to  take  such  precautions  as  will  reduce  such  a possibility  to  a 
minimum.  The  relationship  is  indeed  intimate,  and,  on  investigation, 
it  is  striking  how  many  cases  of  severe  measles  are  followed  by  tuber- 
culosis. 

Bronchopneumonia. — ^The  old-fashioned  capillary  bronchitis  of  measles 
has  in  later-day  investigations  been  made  to  give  place  to  the  more  proper 
condition  mentioned  above.  It  is  a frequent  complication  of  measles, 
especially  in  the  very  young,  and  is  more  to  be  feared  than  any  of  the 
other  complications.  The  large  mortalities  of  the  past  have,  in  my 
opinion,  been  due  to  the  methods  of  treatment  more  than  to  the  severity 
of  the  complication  itself. 

With  proper  treatment,  bronchopneumonia  can  many  times  be 
avoided,  and  the  early  care  of  the  breathing  and  the  proper  methods  used 
to  secure  sufficient  and  uncontaminated  air  will  accomplish  this,  as  a rule. 

The  sweating  process,  in  darkened  chambers,  of  our  ancestors 
was,  to  my  mind,  the  cause  of  this  disease  more  often  than  can  pos- 
sibly be  reckoned.  I appreciate  the  fact  that  this  complication  is  no 
doubt  due  to  the  lung  being  affected  by  special  organisms,  but  this  is 
rendered  possible,  to  a great  extent,  by  reducing  the  patient’s  vitality 
through  insufficient  fresh  air.  Prophylactic  measures,  such  as  have 
been  frequently  mentioned  in  this  article,  will  in  the  vast  majority  of 
cases,  if  instituted  early,  almost  certainly  prevent  this  complication. 


666  SCARLATINA,  MEASLES,  RUBELLA,  VARICELLA,  VARIOLA 


llutinel  has  written  an  admirable  acconnt  of  this  condition. 
“Children  having  bronchopneumonia  should  be  isolated  by  them- 
selves. They  should  not  be  near  other  children  having  simple  measles. 
Not  only  developed  cases  of  bronchopneumonia,  but  cases  that  show 
bronchitis,  or  those  that  have  been  exposed  to  the  contagion,  may  be 
considered  as  threatened  with  bronchopneumonia.’ 

Children  in  hospitals  should  be  kept  in  small  isolated  groups,  tho.se 
in  full  eruption  being  together;  those  with  bronchitis  sepaiated,  and 
lastly,  those  with  bronchopneumonia  should  be  isolated  togethei,  sepa- 
rate and  apart  from  the  others. 

“Measles  patients  should  never  be  densely  crowded,  but  always  kept 
in  well-aired  ample  quarters.  The  patient  should  be  kept  in  a con- 
dition of  extreme  cleanliness.  The  patient’s  skin  should  always  be  m a 
most  satisfactory  condition;  if  excoriated,  eczematous,  and  otherwise 
soiled  or  unclean,  he  should  be  given  antiseptic  baths,  and  kept  thor- 
oughly clean  at  all  times.  Sores,  crusts,  ulcers,  impetiginous  patches, 
should  be  antiseptically  dressed  with  surgical  minuteness. 

“There  are  normally  micro-organisms  in  the  mouth,  the  pharynx, 
and  nasal  fossae  which  are  capable  of  becoming  virulent  and  provoking 
bronchopneumonia.  One  should  take  care  of  the  mucous  membranes 
covering  these  regions  not  less  carefully  than  the  skin  of  the  patient. 
Nasal  lavage  is  more  often  harmful  than  useful.  It  is  liable  to  irritate 
the  delicate  epithelium  and  very  often  leads  to  otitis  media.  Applica- 
tions of  boric  acid  in  petroleum  jelly  or  weak  solutions  in  tepid  water 

may  be  gently  applied  by  swabbing.”  n ^ p n • puiirlrPTi 

To  which  my  experience  leads  me  to  add  the  fol  owing:  Children 

in  hospitals,  especially  in  the  large  cities,  do  not  do  well  when  t ey 
contract  measles.  These  children  are  considerably  _ below  par,  and 
contracting  measles,  they  quickly  develop  complications  which  are  a 

"^^^hildren  contracting  measles  do  not  do  well  in  hospitals,  and  when 
it  is  possible,  such  cases  should,  by  preference,  be  treated  in  their  own 

’"‘"“children  convalescent  from  measles  are  more  than  ordinarily  sus- 

^^^The^IlLrt!^5rhis  organ  is  rarely  affected  by  the  toxin  of  measles.  It 
is  sometimes  influence/by  the  hydrothempy.  or  ‘h™  ^ 
depression,  owing  to  ineidental  complications  such  ^ 
monia  The  strength  of  the  heart  is  severely  taxed  in  the  latter  con 
Tns  par&ularly  rfhen  they  are  severe,  and  in  such  cases  specml^ 
lation  is  necessary.  Wine,  coffee,  tea,  or  whisky  may  be  general 

tstimnlation  Camphor  in  Oil,  hypodermatically,  shoul 

qS  speedy  eU  is  desired.  Tater,  strophanthus,  either  alone  or  in 

mea.sles,.  therefore,  resoh^  itself 

into  careful  Observation  of  the  patient, 
taking  every  precaution  that  wall  pievent 
strength. 
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The  Gastro-intestinal  Tract.— This  tract  appears  to  suffer  particularly 
in  measles,  especially  the  upper  part.  The  condition  of  the  mucous 
membranes  should  receive  early  and  constant  attention.  _ 

Aphthous  inflammation  of  the  buccal  mucous  membrane  is  of  fre- 
quent occurrence,  and  is  most  often  due  to  neglect  of  the  care  of  the 
mouth.  The  mouth  should  be  cleansed,  particularly  after  the  taking  of 

^°*^The  lower  the  vitality,  the  less  the  power  of  resistance  displayed 
by  the  patient,  and  complications  are  thus  most  likely  to  arise.  These 
conditions  should  be  anticipated,  and  every  endeavor  made  to  improve 
the  patient^s  general  condition  and  sustain  strength  with  proper  nutri- 
tionf  The  mucous  membranes  of  the  mouth,  pharynx,  and  nose  should 
be  kept  in  as  good  condition  as  possible  in  order  to  prevent  further 
microbic  development. 

Ulcerative  stomatitis,  should  it  develop  in  spite  of  careful  attention, 
or  if  it  has  developed  before  the  case  has  been  seen,  will  have  to  be  met 
with  mild  antiseptics,  irrigations  of  a saturated  solution  of  chlorate  of 
potash,  or  a weak  solution  of  biborate  of  soda  or  permanganate  of  potash, 
later  peroxide  of  hydrogen  may  be  used,  dilute  or  pure,  followed  by  warm 
salt  solution.  If  the  condition  does  not  improve,  painting  the  affected 
area  with  a solution  of  nitrate  of  silver,  10  grains  to  the  ounce,  once  daily 
will  be  of  material  assistance.  Should  noma  appear,  it  will  have  to  be 
dealt  with  surgically,  and,  in  addition,  every  attention  given  to  improv- 
ing the  patient’s  general  vitality.  Tonics  may  be  given,  such  as  com- 
pound tincture  of  cinchona  with  tincture  of  nux  vomica,  followed  by 
iron  in  some  form,  preferably  the  syrup  of  the  iodide  of  iron,  together 
with  milk,  cream,  raw  eggs,  whisky,  nutritious  soups,  broths,  etc. 

Severe  gastric  disturbances  in  measles  do  not  differ  from  the  same 
conditions  met  under  other  circumstances,  and  should  be  treated  simi- 
larly. 

The  diarrhoea  so  often  met  with  in  measles  is,  as  a rule,  an  effort 
to  remove  injurious  material  from  the  bowel,  and,  in  my  opinion, 
should  not  be  interfered  with  unless  it  becomes  too  exhausting.  An 
improvement  is  oftentimes  observed  in  the  patient’s  entire  general  condi- 
tion, coincident  with  the  frequent  diarrhoeal  passages,  and  this  improve- 
ment is  especially  noticeable  in  the  severe  cases  of  measles. 

Purgative  drugs  fail  to  exert  such  a beneficial  effect.  This  has  been 
tested  time  and  again,  so  as  to  make  it  superfluous  for  the  physician 
to  experiment  further  along  this  line  at  the  expense  of  the  patient’s 
strength. 

If  the  diarrhoea  appears  when  the  measles  is  at  its  height,  and  con- 
tinues to  persist,  then  treatment  should  be  instituted  for  its  relief,  and 
this  should  not  be  delayed  too  long,  as  intestinal  derangement  may 
appear  which  is  not  directly  related  to  the  measles  process.  Under  these 
circumstances  the  complication  may  be  treated  just  as  if  it  had  appeared 
independently. 

The  treatment  of  the  diarrhoea  of  measles  should  first  consist  of  a 
gentle  irrigation  of  the  lower  bowel  with  a 2 per  cent,  salt  solution,  at 
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about  body  temperature.  The  irrigation  should  be  done  immediately 
after  each  evacuation,  and  may  be  repeated  about  three  or  four  times 
in  the  twenty-four  hours  without  any  injury  to  the  patient. 

A solution  of  gum  acacia,  1 to  200,  may  also  be  used,  which  serves 
as  a protector  of  the  mucous  surface.  The  acacia  is  more  efficient  if  it 
is  preceded  by  a saline  irrigation  of  from  1 to  2 pints.  The  injection 
should  be  made  very  slowly  and  at  very  low  pre.ssure.  About  \ or  1 pint 
of  the  acacia  solution  is  usually  injected  about  one-half  hour  after  the 
irrigation. 

Should  the  diarrhoea  not  yield  to  these  measures,  vegetable  astringents 
may  be  used. 

I prefer  the  following: 

I^.  Tincture  of  kino,  gtt.  i-v; 

Tincture  catechu,  _ gtt.  i-v; 

Aromatic  sulpliuric  acid,  gtt.  y-xv; 

Tincture  opium,  gtt.  i-v; 

Elix.  auranti, 

Aq.  cinnamomi  vel,  aq  menth.  pip.,  q.  s.  ad  f 3j. — M. 

Sig. — Give  every  half-hour  or  oftener. 

The  dosage  should  be  adapted  to  the  age  of  the  patient. 

If  there  is  much  gas  or  colic  with  the  diarrhoea,  then  a mixture  of 
Hoffman’s  anodyne,  chloroform,  and  camphorated  tincture  of  opium, 
equal  parts,  may  be  used  in  doses  suitable  to  the  age  of  the  patient.  To 
the  acacia  irrigation  turpentine  may  be  added  when  gas  is  present. 

The  main  indication  is  to  prevent  the  loss  of  nutritious  fluids  by  too 
frequent  intestinal  evacuations,  and  to  decrease  peristalsis,  this,  as  a rule, 
can  only  be  done  by  the  use  of  sedatives.  In  very  young  children,  tincture 
of  opium  in  acacia  may  be  injected  very  slowly  into  the  bowel  under  low 
pressure,  or  if  this  is  impractical,  opium  suppositories  may  be  used. 

Warm  wet  compresses  to  the  abdomen  are  at  times  very  useful, 
and  occasionally  hot  turpentine  stupes  may  be  necessary.  A suitable 
diet  must  be  prescribed,  and  in  addition  small  doses  of  brandy  well 
diluted.  The  old-fashioned  home-made  blackberry  brandy,  which  is 
known  to  have  a very  strong  astringent  as  well  as  stimulating  action, 

should  be  used  if  obtainable.  . 

Severe  secondary  intestinal  disorders  demand  appropriate  treatment, 
such  as  is  ordinarily  used  without  reference  to  the  measles  infection,  as 

they  usually  develop  after  the  measles  ha.s  run  its  course.  _ 

The  Skin. — ^The  eruption  in  measles  is  in  the  nature  of  an  intiam- 
matory  process— a dermatitis,  as  it  were.  The  congestion  and  redema 
followed  by  exfoliation  of  the  superficial  cells  in  flakes,  are  occasionally 
accompanied  by  a burning  sensation,  at  which  times  cooling  lotions  may 

The  face  in  the  early  stages,  particularly  in  adults,  is  severely  affected, 
and  is  occasionally  much  distorted.^  At  times  there  is  ^ 

pruritus,  for  which  phenol  lotions  are  indicated  or  carbohzed  oil  about 
2 per  cent.  If  the  surface  is  much  involved,  a modified  calamine  lotion 
is  very  acceptable,  such  as  the  following. 
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^ 1-  gtt.  xx-xl; 

Phenolis,  . ^ 

Pulv.  zinci  oxidi, 

Pulv.  amyli, 

Pulv.,  calaminffi  f^ii’ 

Glycerinj.  ^ fSiv.-M. 

Si<r._Moron  with  a moistened  cloth  or  apply  wet  cloths  held  in  place 
by  bandagmg— never  rub  with  the  lotion. 

The  face  usually  gives  the  most  annoyance;  a mask  may  be  made 

and  kept  wet  with  the  above  solution.  . 

During  the  exfoliating  period  a bath  should  be  given  daily  fol- 
lowed by  friction  of  the  entire  body  with  warm  2 per  cent,  carbolized 
oil.  To  hasten  the  desquamation  rubbing  with  mittens  made  ot  i urk- 

ish  toweling  is  oftentimes  very  effective. 

The  rubbing  should  take  place  immediately  after  a prolonged  warm 

bath,  and  this  should  be  followed  by  the  oiling.  . , p 

The  Kidneys. — In  measles  the  urine  should  be  regularly  examined  tor 
albumin,  especially  if  the  rash  is  intense  and  there  is  considerable  hyper- 
pyrexia. At  the  first  appearance  of  kidney  involvement  the  usual  treat- 
ment for  nephritis  should  be  instituted.  _ j i 

Eye  Complications. — ^These  are  at  times  frequent  in  measles,  and  aside 
from  controlling  blennorrhagia,  it  is  better  for  the  general  practitioner 
to  consult  a specialist.  For  the  photophobia,  shaded  glasses,  either  of 
dark  or  amber  tint,  should  be  constantly  worn  in  the  day-time,  and  at 
night  special  regard  must  be  given  to  protect  the  eyes  from  the  direct 
rays  of  the  artificial  light. 

Also  the  eyes  should  be  bathed  from  time  to  time  with  a dilute  boric 
acid  solution,  preferably  cold. 

For  the  mild  catarrhal  symptoms  of  the  eyes,  in  addition  to  the  above 
cleansing,  a mild  astringent  may  be  used  from  time  to  time.  A drop  of 
alcohol  in  an  ounce  of  water,  or  2 or  3 drops  of  extract  of  witchhazel,  or 
1 drop  of  a solution  of  zinc  sulphate  of  the  strength  of  1 grain  to  1 ounce 
may  be  instilled  once  daily. 
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German  measles,  or,  as  I prefer  to  call  this  disease,  rubella,  pro- 
vokes discussion,  more  on  account  of  the  diagnosis  than  any  necessity 
for  treatment,  for  in  truth  very  little  treatment  is  needed  in  this  disease. 

I have  observed  many  hundreds  of  cases  of  rubella  in  the  past  nine- 
teen years,  and  I have  yet  to  see  a severe  type  of  this  malady.  Symp- 
tomatic treatment  must,  however,  at  times  be  considered.  If  there 
are  indications  of  nervousness,  constipation,  intestinal  indigestion,  or 
other  condition,  one  should  act  accordingly. 

The  disease  is  self-limited,  and,  as  a rule,  will  quickly  disappear 
without  any  interference.  A mild  saline  laxative  never  does  harm.  I 
personally  use  \ ounce  of  a solution  of  citrate  of  magnesia,  diluted, 
every  two  hours  until  effective. 

If  there  is  restlessness  or  irritability,  tincture  of  aconite,  i of  a drop 
every  fifteen  minutes,  for  five  or  six  doses,  maybe  given;  the  dose  may  be 
repeated  from  time  to  time  as  appears  necessary  to  quiet  the  patient. 
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Because  of  this  disease  affecting  the  mucosa  I do  not  approve  of  the 
use  of  irritating  drugs,  as,  for  instance,  oleum  ricini,  so  frequently  used  as 
a household  remedy. 

The  child  should  be  secluded  and  fed  on  a light  diet  (milk,  gruels, 
etc.).  Within  a very  few  days  the  disease  will  have  spent  itself,  and  in  a 
week  it  will  be  safe  to  permit  the  child  to  go  out. 

Municipal  departments  do  not  consider  it  necessary  to  disinfect 
for  this  disease,  but  at  times  overcautious  families  insist  upon  this  l>eing 
done,  and  here  it  is  wise  not  to  oppose  their  desires. 


VARICELLA  (CHICKEN-POX) 

Varicella  or,  as  it  is  popularly  called,  chicken-pox  is,  as  a rule,  so 
mild  as  to  run  its  course  without  needing  any  particular  attention  from 
the  therapeutist.  In  most  cases  it  may  be  disregarded.  ^ 

Children  frequently  have  varicella  and  recover  from  it  without  the 
slio’htest  inconvenience;  oftentimes,  were  not  more  severe  cases  present, 
one  would  doubt  the  accuracy  of  the  diagnosis.  I have  seen,  in  families 
where  several  children  had  the  disease  in  a well-recognized  form,  other 
members  of  the  same  family  become  attacked,  and  have  not  more  than 
five  to  ten  small  spots,  with  not  the  slightest  constitutional  evidence  of 
anything  being  the  matter  with  them.  On  the  other  hand,  there  are 
at  times  cases  of  a severe  type,  which,  while  giving  much  concern  from 
a diagnostic  point  of  view  (because  resembling  variola),  almost  invari- 
ably tend  toward  recovery.  In  many  thousands  of  cases  covenng  an 
experience  of  nineteen  years,  I have  never  seen  a case  of  death  from 

Isolation. — Exclusion  from  school  should  be  required,  but  in  other 
respects  the  isolation  of  a patient  with  varicella  need  not  be  as  complete 
as  is  required  in  other  infectious  diseases.  The  child  should  not  be 
taken  into  street-cars  or  stores  or  to  places  of  amusement  wliere  peop  e, 
esneciallv  children,  congregate.  If  the  child  feels  comfortable  and  is 
wSl  enough  to  be  up  and  about,  it  should  be  permitted  to  get  all  the  fresh 
air  possible  and  to  play  at  large,  but  away  from  other  children  who  have 

not  had  this  disease.  . 

Adults  are  as  susceptible  to  infection  as  children,  and  the  contracti  g 

of  this  disease  is  at  times  most  awkvyard  and  inconvenient. 

Varicella,  as  a rule,  is  such  a mild  disease  that  the  ^ 

asked,  in  all  seriousness,  it  it  is  not  best  to  permit  ^ 

tract  it  by  being  exposed,  so  as  to  have  it  while  young.  I always  te 
parents  tLt  in  any  disease  there  is  some  uncertainty  and  some  risk 
L it  ever  so  slight,  but  if  it  is  their  wish  to  permit  exposure  of  the  v\el 

rhildren  thev  mav  do  so  without  my  consent. 

When  clfildren  are  weakly  or  are  convalescent  from  some  other 
malady,  they  should  be  most  positively  protected  against  contract  g 
anv  other  disease,  however  mild.  _ . i 

When  isolation  is  necessary,  for  any  3^  pit 

be  continued  until  all  scabs  or  crusts  are  detached  and  the  skm  has 
returned  to  its  normal  condition,  except  for  the  localized  discoloration. 
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I nurposely  use  the  term  “all,”  for  I consider  any  crus.t-primary, 
L^oX-y/or  even  tertiary-able  to  carry  the  intection.  Never  consider 
7child  well  and  fully  recovered  until  it  is  free  from  a shadow  of  a pos- 
sihilitv  of  conveying  infection.  In  some  cases  of  varicella  it  is  wise  to 
freauently  examine  the  patient’s  urine  for  any  evidences  of  nephiitis,  if 
preLnt  the’ nephritis  should  be  treated  according  to  the  usual  princi- 
ples In  the  severe  forms  of  varicella,  and  those  where  pus-formation 
is  general,  this  complication  is  a rather  frequent  occurrence  and  often- 
times is  overlooked.  . , „ ^ i t 

Local  and  Constitutional  Measures.— Inasmuch  as  the  latter  are  ot 

but  little  concern  in  the  vast  majority  of  cases,  we  will  consider  them  first. 

In  the  invasion  stage  the  symptoms  are,  as  a rule,  very  slight  and 
insignificant  and  require  no  internal  medication. 

The  febrile  disturbance  may  at  times  demand  attention,  and  here 
a mild  saline  laxative,  like  citrate  of  magnesia,  followed  by  a cool 
sponge-bath,  is  all-sufficient. 

The  patient  should  be  put  to  bed  and  kept  there  as  long  as  any 
fever  persists. 

The  diet  should  consist  of  milk  or  soups,  and  the  patient  should  be 
encouraged  to  drink  water  in  small  amounts  at  frequent  intervals. 

In  the  later  course  of  the  disease,  if  there  are  severe  constitutional 
symptoms,  they  will  have  to  be  met  symptomatically. 

The  same  may  be  said  regarding  any  of  the  complications  which 
are  likely  to  occur. 

Conjunctivitis  is  the  most  frequently  observed  complication,  and 
here  darkened  quarters,  the  use  of  an  antiseptic  wash,  such  as  Thiersch’s 
solution,  or  25  per  cent,  boric-acid  solution  in  sterile  water,  with  cold 
cloths  to  eyelids,  generally  answer  the  purpose. 

Local  treatment  is,  in  all  surface  inflammations,  very  necessary,  and 
particularly  so  in  this  disease,  as  it  opens  the  way  for  outside  infections. 
Absolute  cleanliness  is  the  key  to  the  situation.  The  itching,  which  is 
usually  present,  offers  opportunities  for  infection  through  rupture  of  the 
tiny  vesicles  with  soiled  hands  and  nails. 

Itching  of  the  skin  is  at  times  very  intense.  In  this  condition  cooling 
lotions  are  indicated;  they  should  be  mopped  on,  as  any  friction  of  the 
surface  is  likely  to  rupture  the  vesicles.  Witchhazel  extract,  eau  de 
cologne,  or  spirits  of  camphor  have  rendered  me  good  service.  Men- 
thol, 10  per  cent.,  in  albolene  or  olive  oil,  will  be  found  very  comfort- 
ing, by  reason  of  its  cooling  the  surface  of  the  skin. 

The  calamine  lotion  of  the  dermatologists  also  has  been  very  ser- 
viceable and  frequently  relieves  this  distressing  condition; 


Pulv.  calamin, 
Pulv.  zinci  oxidi, 
Glycerini, 

Aq.  calcis, 

Aq.  rosse. 


gr.  xx-5j; 
oss-j; 

fSss; 
fSiv; 

q.  s.  ad  f Bvj. — M. 


Sig. — Apply  locally.  Soak  a piece  of  cotton-wool  or  an  old  piece  of  linen, 
and  apply.  If  the  surface  is  too  large,  apply  locally  by  mopping  with  a cloth  wet 
with  the  solution. 
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To  the  calamine  lotion  may  be  added,  with  very  good  results,  i or  1 
dram  of  pure  phenol. 

At  times  the  irritation  may  be  so  persistent  as  to  necessitate  sedatives, 
such  as  one  of  the  bromides.  In  children,  the  U.  S.  P.  elixir  bromide  of 
potassium  may  be  used  with  very  satisfactory  results. 

I would  suggest  the  avoidance  of  opium  in  any  form  for  dermal 
irritations,  as  it  usually  produces  a worse  condition  than  the  one  it  was 
meant  to  relieve. 

Should  the  above  suggestions  not  meet  the  indications,  then  the 
following  may  be  tried: 


r^.  Phenol, 

Glycerin!, 

Aquffi,  Q' 

Sig. — Apply  locally  for  intense  pruritus. 


gr.  xxx-oj; 
5J; 

s.  ad  §iv. — M. 


Let  me  again  insist  that  perfect  cleanliness  is  of  the  first  importance. 
Neglect  of  this  turns  a simple,  insignificant  malady  into  one^  of  grave 
import,  and  scars  which  last  a life-time  may  result,  to  say  nothing  of  the 
occasional  loss  of  eyesight,  or  disfigured  beauty. 

Should  the  vesicles  change  to  pustules,  as  sometimes  occurs,  they 
should  be  opened  with  a clean  flat  needle  and  the  contents  evacuated. 
Lesions  of  this  character  on  the  face  demand  particular  consideration. 
Ordinarily,  in  these  cases,  after  evacuation  I order  peroxide  of  hydrogen, 
dropped  into  the  opening,  and  after  it  has  effervesced,  wash  with  alcohol, 
and  then  apply  white  precipitate  ointment  by  means  of  a clean  blade  or 
spatula,  never  with  the  hand,  for  at  best  it  is  next  to  impossible  to 

sterilize  some  attendants’  hands.  ^ 

In  place  of  the  white  precipitate  the  following  may  be  used: 

I^.  Phenol, 

Hydrargyri  chloridi  mite, 

Pulv.  amyli,  aa  ou* 

Pulv.  zmci  oxidi,  g jg’ 

gig.^Apply^  locally.  If  the  vesicle  dries  up  quickly  after  evacuation,  it 
should  be  sealed  up  by  means  of  flexible  collodion. 

In  some  cases  of  varicella  the  skin  becomes  hyperesthetic  "ery 
sensUive  and  most  lotions  or  salves  used  are  likely  to  cause  additmnal 
irritation.  In  such  cases  it  is  preferable  to  use  Lassar  s paste. 


gr.  x; 
gr.  xv; 


I^.  Pulv.  zinci  oxidi, 
Pulv.  amyli, 
Petrolati, 

Sig. — Apply  locally. 


^ oij; 

q.  s.  ad  5iv. — M. 


To  this  there  may  be  added  salicylic  acid  as  an  additional  antiseptic. 
Scratching,  especmlly  with  long,  dirty  nails,  is  very  likely  to  break 

win- b'^^iary  to  & Tmittens  on  the  hands,  or  to  apply  splints 
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to  the  elbows  to  prevent  the  child  from  reaching  its  face.  There  are  on 
the  market  celluloid  sleeves,  which  I have  used  frequently  in  eczemas 
of  the'  face  in  small  children.  I would  recommend  them,  as  but  few 
parents  will  tolerate  the  tying  of  a child’s  hands  to  the  sides  of  a crib, 
however  necessary  it  may  be. 

It  is  frequently  observed  that  after  hearty  meals,  or  the  ingestion  of 
rather  hot  fluids,  the  itching  is  very  much  aggravated.  Food  likely  to 
cause  intensified  itching,  especially  fruits  and  berries,  should  be  avoided. 

Gangrene  of  the  skin  has  been  observed  in  varicella,  but,  in  my 
e.xperience,  it  has  generally  been  due  to  secondary  infection  in  very 
unfavorable  subjects. 

Some  lesions  of  varicella  will,  in  spite  of  our  best  endeavors,  leave 
permanent  indelible  scars.  This  may  be  due  to  an  early  necrosis  in- 
volving the  papillary  layer  of  the  derma,  and  under  these  circumstances 
pitting  cannot  be  prevented.  In  the  large  majority  of  cases,  however, 
the  scars  observed  have  been  due  to  ulceration,  the  direct  result  of 
secondary  pyogenic  infection  of  the  varicella  lesion,  and  the  exercise  of 
proper  precautions  would  have  prevented  the  pitting. 

I would  urge  that  in  the  more  severe  forms  of  varicella,  and  in  those 
cases  with  lesions  that  are  deeply  situated  in  the  derma,  to  be  as  nearly 
aseptic  as  is  possible;  every  attention  should  be  given  to  the  proper  care 
of  the  skin  in  order  to  prevent  infection.  The  hands  of  the  patient 
should  be  kept  clean.  Frequent  bathing  has  a very  decided  influence 
for  good  in  hastening  desiccation  and  in  preventing  pus-formation.  The 
bedding  should  be  kept  clean,  and  the  child  should  not  be  overheated 
with  an  excess  of  heavy  bedding.  A freely  ventilated  room  is  essential. 

VARIOLA 

General  Treatment  of  Variola.— Ordinarily  in  variola  the  treat- 
ment is  purely  dietetic  and  symptomatic,  varying  with  the  case,  whether 
mild  or  severe. 

There  is  no  therapeutic  method  or  agent  which  is  a specific  in  any 
stage  of  the  disease.  Numerous  attempts  have  at  times  been  made,  and 
some  have  apparently  for  a time  appeared  successful,  but,  in  the  light 
of  experience,  all  measures  for  checking  or  aborting  variola  have  in- 
variably failed;  that  is,  excepting  recent  successful  vaccination.  I have 
tried  numerous  methods,  with  the  cooperation  and  assistance  of  many 
expert  sanitarians,  and  I am  sorry  to  state  that  we  are  still  trying. 

The  nearest  to  success  so  far  has  been  with  autogenous  vaccines  and 
serum  therapy.  Blue  light,  red  light,  prolonged  warm-water  baths, 
saline,  carbonated,  and  other  medicated  baths,  have  all  been  tried,  and 
considerable  money  has  been  spent  experimentally  for  this  purpose, 
but  to-day  we^  are  just  where  we  were  when  we  commenced  close  per- 
sonal supervision,  and  meeting  symptomatic  conditions  with  the  thera- 
peutics of  our  fathers  still  seems  to  be  the  proper  and  only  method. 

Antisepsis  has,  no  doubt,  made  a great  change  in  the  treatment, 
for  no  disease  has  to  be  guarded  more  against  sepsis  than  does  vari- 
VoL.  I — 43 
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ola.  Sepsis  is  the  great  Evil  Spirit.  Prevent  this,  and  variola  is  a 
simple  condition  to  care  for.  Small-pox,  like  scarlatina  and  some  other 
diseases,  renders  the  human  subject  e.specially  susceptible  to  any  infec- 
tion. 

Aside  from  the  hopes  we  have  in  serum  treatment,  which  is  yet  in  its 
embryonic  state  in  variola,  I do  not  believe  that  there  is  a specific  method 
of  preventing,  checking,  or  controlling  variola  that  will  stand  the  test  of 
an  open,  fair  trial. 

Prompt  and  efficient  vaccination,  if  exposure  is  known,  may  cut  short 
or  possibly  abort  variola,  and,  under  these  conditions,  it  is  not  only 
the  proper,  but  about  the  only,  thing  we  can  do.  Vaccination  will  take 
in  about  three  to  five  days,  and  renders  a certain  amount  of  immunity, 
whereas  variola  takes  ordinarily  about  fourteen  days  to  incubate. 
Persons  exposed  and  not  vaccinated  successfully  within  two  years  should 
be  immediately  vaccinated.  If  the  vaccination  does  not  take,  it  should 
be  immediately  reperformed.  Vaccination  after  known  exposure  should 
be  obligatory,  and  should  be  enforced  or  the  person  removed  to  a proper 
isolating  place,  and  held  there  until  all  possibility  of  contracting  the  dis- 
ease is  past — usually  a period  of  at  least  twenty-one  days. 

The  longer  the  exposure,  and  the  closer  the  contact,  the  graver  the 
danger,  for  variola  is  not  only  contagious  extremely  early,  but  the  longer 
it  has  existed,  the  graver  the  danger.  If  the  patient  is  shedding,  he  is 
likely  to  leave  scales,  scabs,  or  crusts  about,  which  are  very  dangerous, 
and  the  utmost  care  should  be  exercised  to  destroy  them. 

Ventilation. — One  of  the  first  essentials  to  successful  treatment  m 
variola  is  proper  and  sufficient  ventilation  at  all  times.  Owing  to  the 
musty,  disagreeable  odor  constantly  present,  due  to  the  decomposing 
pus,  a change  of  air  is  very  necessary,  or  the  ward^  soon  becomes  so 
stifling  that  it  is  not  only  disagreeable  for  those  coming  into  it,  but  tor 
all  the  occupants  as  well. 

Variolous  patients  should  never  be  crowded  m a ward,  and  more 
than  the  usual  allowance  per  capita  of  cubic  feet  of  air  space  should  be 
furnished.  I deem  it  absolutely  necessary  not  to  have  less  than  ..UUU 
cubic  feet  for  each  case — man,  woman,  or  child.  _ 

Ventilation  should  be  obtained  by  artiflcial  means,  as  a rule.  It  is 
not  safe  to  use  windows,  for  obvious  reasons--wilful  patients  may 
escape,  besides  making  irregular  and  dangerous  drafts. 

If  the  air  in  the  ward  is  not  repeatedly  changed,  it  soon  become 
foul  and  is  a positive  menace  to  others,  in  that  it  carries  infection  from 
one  to  the  other,  and  mild  cases  may  change  quicldy  for  the  worse,  ov  mg 
to  complications.  In  dense,  congested  wards  suppuration  is  more  fre- 
quent, and  this  is  the  great  danger  in  these  cases.  . v 

^ The  Temperature  of  the  Eoom.— A very  necessary  consideration  should 

be  given  to  ventilation,  as  most  wards  are  overheated,  ^ 

hindrance  toward  success.  The  temperature 
is  about  63°  F Those  convalescent  and  up  and  about  the 
reqrdre  about  70“  F.  In  children’s  wards  it  should  never  at  any  t.me 

be  over  65°  F. 
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Variations  are  dangerous,  and  the  temperature  should  be  carefully 
observed  and  kept  equable.  A good  attendant  will  look  out  for  this, 
but  ordinarily  such  are  rareties. 

Variations  of  temperature  are  very  likely  to  cause  bronchitis  and 


^ The  Diet. The  diet  in  variola  varies  with  the  character  and  intensity 

of  the  disease  and  with  the  stage  of  development.  In  the  mild  cases 
no  chano-e  from  the  normal  is  necessary,  and  this  can  be  given  with 
safety.  Owing  to  the  patient  being  more  or  less  forced  into  confinement, 
he  will,  as  a rule,  be  hard  to  please,  and  his  appetite  will  be  capricious. 
On  this  account  a frequent  change,  with  a pleasing,  well-cooked  diet  is 
absolutely  necessary. 

It  is  a peculiarity  of  this  class  of  cases  that,  no  matter  how  hard  one 
will  try  to  please,  owing  to  the  personal  caprices  it  is  indeed  difficult  to 
satisfy  them.  Patients  that  tolerate  the  roughest  and  most  irregular 
feeding  in  their  daily  lives  will  complain  about  food  in  isolation  hospitals, 
apparently  simply  because  there  is  nothing  else  to  do.  And  once  the 
discontent  arises,  it  is  a very  difficult  matter  to  break  up  the  grumbling. 
Personal  attention  and  the  frequent  appearance  of  the  superintending 
officer  at  the  time  of  serving  the  meals  will  help  a lot  toward  controlling 


this  condition. 

If,  in  the  onset,  there  is  considerable  fever  and  general  malaise, 
the  patient  should  be  put  to  bed  on  a restricted  diet.  Milk  freely  given 
is  the  best  article  of  food.  Cool  water  should  be  given  liberally  at  all 
times,  and  a pitcher  of  ice-water  with  a glass  should  be  on  each  patient’s 
serving  table.  This  mark  of  respect  to  his  comfort  often  catches  the 
eye  on  admission,  and  it  is  also  important  in  relieving  the  nurse  of  con- 
siderable work.  Give  water  freely  and  at  all  times.  It  is  of  very  mate- 
rial assistance.  If  plain  water  is  unpalatable,  substitute  lemonade  or 
carbonated  waters. 

Cracked  ice  or,  better,  shaved  ice,  is  very  cooling  to  the  inflamed 
mucous  membranes  of  the  throat.  Patients  often  will  take  this  when 
they  will  refuse  milk  and  water. 

With  hyperpyrexia  there  is  always  more  or  less  intense  thirst.  The 
free  use  of  liquids  will  assuage  the  thirst,  and  oftentimes  the  relief  of 
this  will  be  reflected  in  the  nervous  system.  Children  are  no  excep- 
tions, and  should  be  given  as  much  consideration,  if  not  more,  in  this 
regard  than  adults,  who  can  and  do  make  their  desires  known. 

Should  the  child  drink  too  much  or  too  fast  and  the  stomach  rejects 
it,  use  shaved  ice,  and  wffien  the  gastric  organ  is  less  sensitive,  return  to 
the  milk  and  water. 


To  convalescents  I give  milk  freely — at  least  a glass  every  tw^o  hours, 
in  addition  to  the  regular  diet.  At  times  it  is  constipating,  but  wflien  it  is, 
milk  of  magnesia,  a half  to  one  ounce,  should  be  added  to  eight  ounces  of 
milk.  Peptonizing  the  milk  just  short  of  bitterness  will  oftentimes  over- 
come this  unpleasant  condition. 

At  times  small  doses  of  Rochelle  salts,  repeated  at  short  intervals, 
will  be  necessary  to  relieve  the  constipation.  If  a generous  diet  is  given. 
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and  considerable  good  sweet  milk  is  taken,  the  patients  recover,  looking 
considerably  improved  in  general  condition,  rather  than  thin,  emaciated, 
and  played  out.  The  physical  condition  of  discharged  patients  has  its 
influence  reflected  in  the  community.  A man  may  complain  al)Out  his 
treatment, but  if  his  physique  belies  his  statements,  the  public  will  accept 
his  complaints  with  a grain  of  salt.  It  is  very  expensive  to  treat  such 
cases  and  to  keep  them  well  fed,  but  it  is  more  than  counterbalanced 
by  the  good  that  is  accomplished. 

At  the  onset,  as  before  stated,  the  condition  of  the  temperature  con- 
trols and  regulates  the  diet. 

If  the  fever  is  slight,  it  will  not  cause  much  variation,  but  if  there 
is  considerable  fever,  such  cases  should  be  placed  on  a restricted 
diet  of  milk  and  water.  During  the  progress  of  the  disease  milk  will 
be  the  mainstay.  To  this  may  be  added  at  times  the  whites  of  eggs 
beaten,  or  if  the  condition  of  patient  warrant  it,  a whole  egg  raw  may 
be  added.  A milk-punch  with  an  egg  in  it  or  an  egg-nog  or  egg-shake 
may  also  be  given. 

In  the  pustular  stage  stimulants,  particularly  alcohol,  are  absolutely 
necessary.  In  this  condition  the  system  will  tolerate  considerable  quan- 
tities of  whisky.  A good  blended  rye  whisky  is,  as  a rule,  better  taken 
than  a raw  article.  Scotch  whisky  is  not  well  borne.  Irish  whisky  is 
not  appetizing  to  some.  Whisky  is  best  given  in  water,  freely  diluted. 
Very  occasionally  it  may  be  given  in  milk,  but  not  over  once  a day,  or 
the  patient  may  rebel  against  the  very  nourishment  that  we  place  our 
greatest  reliance  on.  Three  times  a day  (at  eight-hour  intervals) 
it  is  wise  to  add  a few  drops,  three  to  five,  of  diluted  muriatic  acid  to  the 
whisky.  It  does  not  add  to  the  palatability  of  the  whisky,  but  it  assists 
digestion,  which  is  materially  disturbed  by  the  disease. 

At  times  patients  rebel  against  the  whisky ; under  these  circumstances 
I change  to  a good,  old  sherry  wine.  It  may  be  given  plain,  or  diluted 
with  shaved  ice  or  carbonated  water.  At  times  the  stomach  is  so  irri- 
tated that  only  champagne  can  be  given;  it  is  best  to  chill  the  wine  thor- 
oughly and  give  it  in  very  small  amounts,  frequently  repeated. 

It  is  impossible  to  accurately  estimate  the  amount  of  alcohol  necessarjq 
but  my  plan  is  to  use  as  much  as  the  system  will  tolerate.  It  is  remarkable 
how  much  these  patients  will  tolerate  without  the  least  effect  of  intoxica- 
tion or  unpleasant  phenomena.  I have  given  a woman  with  a severe  sp- 
tic  condition,  from  which  she  recovered,  the  astonishingly  large  amount  of 
24  ounces  in  twenty-four  hours  for  a period  of  fourteen  days.  I farm  } 

believe  this  saved  her  life.  i,  u • 

Frequently,  a pint  is  consumed  every  twenty-four  hours  by  this  class 

of  case^  Push  stimulants  for  their  effect,  and  as  long  as  they  are  toler- 
ated and  show  results  the  amount  is  not  to  be  considered.  As  a ru  , 
dilute  the  whisky  with  cold  sterile  water.  At  times  a hot  toddj  ^ 
be  given.  The  white  of  an  egg  may  occasionally  be  added  to  the  w hisk 

^"""^UndS' ordinary  circumstances,  from  the  beginning  of 

the  more  severe  cases  of  variola,  it  is  best  to  establish  a routine  milk  diet, 
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onr^  at  times  the  changes  in  the  mucous  membranes  of  the  mouth  and 
tooat  win  render  suclf  necessary.  This  diet  should  be  contmued  untd 
the  digestive  apparatus  functionates  properly.  i-ffi  . u 

Variolous  patients  with  severe  forms  of  the  disease  are  very  difficult 
to  nourish  but  with  fluid  foods,  such  as  soups,  milk  and  water,  and 
whisky  much  can  be  accomplished.  Owing  to  the  severity  of  the  lesions 
and  the  weakness  of  the  patient  very  little  at  a time  can  be  taken  so 
that  it  will  require  the  entire  services,  very  nearly,  of  two  attendants  to 

properly  care  for  such  a case.  <•  i u j.  u* 

^ Feedino-  had  best  be  done  by  means  of  a piece  of  rubber  tubing  with  a 

fflass  mouthpiece;  never  molest  the  patient  by  haying  him  lifted  or  turned 
at  each  feeding;  in  fact,  as  little  disturbance  as  is  possible  should  be  the 
rule.  Swallowing  at  times  is  very  difficult  and  painful.  Oftentimes 
rectal  feeding  will  save  a patient  who  would  otherwise  succumb.  Nutri- 
tive enemata  of  milk,  or  milk,  whisky,  and  eggs,  should  be  resorted  to  in 
order  to  sustain  the  patient.  Unfortunately,  as  a rule,  the  bowel  is  almost 
as  intolerant  as  is  the  throat. 

When  the  fever  subsides  and  the  appetite  shows  signs  of  returning, 
then,  in  addition  to  the  milk,  such  food  as  will  be  digested  without  dis- 
comfort may  be  given,  such  as  calf’s-foot  jelly,  whey,  kumiss,  buttermilk, 
rennet,  and  later  custards  and  other  soft  puddings,  like  bread,  rice,  and 


others. 

Later  in  convalescence,  tender,  juicy  steak,  roast-beef,  boi  ed  vege- 
tables, and  thick,  strong,  and  nourishing  soups,  may  be  given.  During 
this  stage  I always  give  wines  and  malt  liquors  with  the  lunch  and  dinner. 
In  fact,  I crowd"^  fluids  and  foods  so  fast  that  a regular  stuffing  process 
is  undertaken.  I do  not  let  a man  go  out  of  the  service  until  I feel 
assured  that  he  is  going  into  better  conditions  than  I have  to  offer,  and 
what  I offer  is  the  best  the  community  can  afford.  The  diet  is  advanced, 
day  by  day,  on  regular  schedule,  as  the  health  returns.  Foods  that  are 
difficult  of  digestion  or  ordinarily  disturb  the  digestive  apparatus,  like 
cabbage,  cauliflower,  and  beans,  are  avoided,  likewise  spices,  aromatics, 
berries,  and  certain  fruits. 

Medicinal  Treatment  of  Variola. — Headache. — For  the  pain  in  the 
head,  which  at  times  in  the  stage  of  invasion  is  acutely  painful,  cold  wet 
cloths,  tied  about  brow,  rubbing  with  camphor  water  or  eau  de  cologne 
or  witchhazel,  are  very  comforting.  An  ice-bag  to  the  temples,  with 
absolute  rest  in  a darkened  room,  at  times  gives  relief. 

Phenacetine,  5 grains,  or  a capsule  of  phenacetine  3 grains,  in  combi- 
nation with  caffeine  citrate  2 grains,  may  be  substituted  if  there  is  fear 
of  cardiac  depression. 

If  camphor  water  is  used,  rub  the  surface  dry,  and  do  not  cover, 
as  it  is  likely  to  blister  or  irritate  the  surface,  and  later  the  eruption  will 
be  most  intense  at  this  site.  Any  irritation  of  the  skin  is  apt  to  be  fol- 
lowed by  an  intensification  of  the  eruption  in  the  irritated  area. 

Backache. — For  the  backache  the  same  remedies  may  be  tried  as  for  the 
headache;  irritating  plasters  or  liniments  should  be  avoided.  Rest  in 
bed  is  best,  with  dry  heat,  in  the  form  of  a hot- water  bag  or  bag  of  hot 
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salt.  Every  movement  of  tlie  body  will  excite  and  aggravate  the  pain. 
The  burning  sensation  in  the  skin  may  be  relieved  by  repeated  spong- 
ing of  the  entire  body  with  plain  water  or  acidulated  water,  acetic  acid, 

1 dram  to  8 ounces,  or  household  vinegar  may  be  used  as  a substitute 
for  the  acid. 

Fever. — The  initial  fever  may  be  slight  and  not  necessitate  any 
consideration.  Should  it,  however,  be  inten.se  and  di.scomforting,  it 
may  be  controlled  by  coal-tar  synthetics  or  cool  baths. 

The  stage  of  suppuration,  with  its  general  toxemia,  will  give  the  most 
concern  in  the  treatment  of  variola,  and  here  the  general  indications  for 
treating  septicemia  and  pyemia  apply,  in  addition  to  what  has  been  men- 
tioned heretofore.  The  high  fever  should  be  treated  wfth  wet  packs, 
or  cold  wet  cloths  placed  on  chest  and  abdomen,  or  cold  wet  cloths  ap- 
plied to  the  extremities  and  changed  from  time  to  time.  Batliing  with 
warm  water  gradually  cooled  down  may  be  used  also. 

The  coal-tar  synthetics,  like  phenacetine,  in  combination  either  with 
caffeine,  camphor,  or  strychnine,  will  at  times  successfully  control  the 
fever.  Jaquet  recommends  lactophenin  in  5-  to  10-grain  doses,  but  I 
have  never  used  it.  Other  observers  speak  well  of  its  merits,  especially 
if  cerebral  symptoms  are  present. 

Nervous  Manifestations.— These  are,  as  a rule,  in  proportion  to  the 
severity  and  intensity  of  the  fever,  the  reduction  of  w'hich  will  ordi- 
narily control  the  nervous  phenomena.  At  times  it  may,  however,  be 
wise,  in  the  presence  of  excitement  and  irritability  of  temper,  to  give 
frequently  repeated  small  doses  of  bromide  of  potassium.  If  there  is 
in  addition  insomnia,  chloral  may  be  added  to  the  bromide.  Codeine 
in  small  doses,  repeated  at  two-  or  three-hour  intervals,  will  also  fre- 
quently control  excitement  and  allay  irritability. 

Unless  very  positive  indications  are  present,  morphine  should  not  be 
used  in  variola,  particularly  in  the  early  stages,  as  it  is  not  ordinarily  well 
borne,  and,  owing  to  its  irritating  effect  on  the  skin,  intensifies  the  erup- 
tion. Frequently  mental  excitement  can  be  controlled  by  local  dermal 
applications,  such  as  a prolonged  warm  bath,  or  the  application  of  oiled 
bandages  or  soothing  ointments. 

The  Heart. — If  there  are  evidences  of  cardiac  involvement,  as 
shown  by  a rapid  and  irregular  pulse,  camphor  or  caffeine  may 
be  administered,  followed  by  strophanthus,  either  alone  or  in  com- 
bination with  digitalis.  Ordinarily,  as  variola  progresses,  the  initial 
symptoms  retrogress — almost  invariably  as  the  eruption  appears  this 
retrogression  is  marked;  it  may  be  only  for  a short  period  or  it 
may  be  permanent.  The  temperature  usually,  on  the  appearance 
of  the  eruption,  will  drop  at  least  several  degrees.  This  is  rather 
characteristic  of  variola,  and  is  one  of  the  cardinal  diagnostic  points. 
In  many  cases  of  variola  the  disturbances  of  the  initial  stage  grad- 
ually recede,  and  when  the  rash  appears,  the  patient  is  fairly  convales- 
cent, and  continues  his  course  with  apparently  but  slight  constitutional 
disturbance;  here  very  little  consideration  is  necessary  aside  from  the 
diet  and  personal  hygiene.  In  the  severe  cases  of  variola  important 
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therapeutic  indications  will  constantly  present  themse  ves  as  the  disease 
p oc^^^sses,  and  will  have  to  be  met  and  solved  as  they  appear.  The 
astute  chidcian  will  in  many  instances  be  able  to  anticipate  them  by 


Skin— The  prevention  of  abrasions,  affording  sources  of  in- 
feetion  either  of  the  skin  or  of  the  mucous  membranes,  must  at  all 
times  be  kept  in  the  mind,  and  measures  adopted  to  prevent  them  and 
if  such  should  unfortunately  occur,  antiseptic  lotions  or  ointments  should 
be  applied.  The  skin  of  the  variolous  patient  must  be  kept  clean,  and 
the  bedding  must  be  given  constant  attention.  Frequent  warm  baths, 
the  application  of  lotions  to  the  skin,  either  alcoholic  or  watery  vege- 
table extracts,  topther  with  free  use  of  dusting-powders,  will  meet  the 

usual  conditions  in  this  regard.  . i i • 

Artificial  evacuation  of  the  pustules  is  tedious,  painful,  and  is  not 
followed  by  the  success  which  one  desires,  and  on  this  account  it  is  best 
not  to  undertake  it.  The  risks  encountered  also  more  than  counter- 
balance its  advantages.  In  an  individual  case,  under  favorable  circum- 
stances, one  might  be  justified  in  treating  a patient  in  this  manner,  but 
in  a general  ward  it  is  positively  out  of  the  question.  In  the  more  severe 
cases,  with  numerous  lesions,  what  was  once  thought  to  be  in  the  nature 
of  a specific  was  the  application  of  quicksilver,  either  in  form  of  an  oint- 
ment or  a plaster,  but  in  the  light  of  experience  I can  state  that  it  cannot 
be  regarded  as  such. 

If  a salve  is  to  be  applied  to  the  face,  the  ordinary  white  precipitate 
ointment,  applied  in  form  of  a mask,  with  openings  for  the  nose,  mouth, 
and  eyes,  is  about  the  best  that  can  be  recommended.  It  is  a soothing 
antiseptic,  relieves  tension  and  the  burning  sensation,  and  has  all  the 
advantages  of  the  so-called  specifics,  with  none  of  their  dangers. 

In  young  women  and  girls  it  is  particularly  desirable  that  everything 
be  done  to  avoid  sepsis  and  deep  ulceration  of  the  individualized  poclvs, 
and  for  this  purpose  white  precipitate  meets  the  indication — if  there  is 
evidence  of  too  much  absorption,  I change  to  ordinary  ointment  of  zinc 
oxide  for  a few  days.  The  desirable  results  are  more  often  due  to  the 
macerating  influence  of  the  fats  than  to  any  specific  virtue  of  any  particu- 
lar salve. 

A very  comforting  application,  which  at  times  affords  considerable 
relief,  is  a face-mask  of  cotton-wool  soaked  in  a cold,  watery  solution  of 
glycerine  (5j  to  o j).  This  may  be  bandaged  on,  with  openings  made  for 
the  nose,  eyes,  and  mouth.  To  prolong  the  effect,  it  may  be  covered 
with  oiled  silk  or  rubber  tissue. 

Scabs  may  be  removed  from  the  face,  if  they  have  been  allowed  to 
form,  by  making  a mask  of  several  layers  of  lint  soaked  with  vaseline. 
After  the  crusts  have  macerated,  remove  the  softened  masses  and  reapply 
the  mask  until  all  the  crusts  have  desquamated,  and  then  apply  the  zinc- 
calamine  salve.  The  thick  crusts  should  not  be  allowed  to  exfoliate,  as  in- 
fection is  likely  to  occur,  with  ulceration  and  considerable  disfigurement. 

Lesions  about  the  eyes  have  to  be  treated  very  carefully,  and  at  times 
are  very  annoying.  Loss  of  eyesight  may  result  from  corneal  opacities. 
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Lesions  in  the  mouth  are  to  be  treated  by  cleansing  washes,  such  as 
Dobell’s  or  Thiersch’s  solution,  or  a plain  gargle  of  dilute  witchhazel 
extract.  If  there  is  a bad  odor,  then  it  is  best  to  use  a solution  of  perman- 
ganate of  potash.  Should  sordes  form  and  accumulate  rapidly,  which  is 
likely  to  occur  in  nearly  every  case  of  any  severity,  cleanse  the  mouth  with 
peroxide  of  hydrogen,  followed  by  warm-water  irription.  The  teeth 
and  gums  should  be  frequently  wiped  oil  with  lemon-juice,  diluted  about 
equally  with  water.  A saturated  solution  of  chlorate  of  potash  also  is  of 
service  here. 

In  children  the  mouth  is  at  times  very  much  affected,  and  it  is  very 
difficult  to  treat  properly.  Irrigations  with  a dilute  solution  of  perman- 
ganate of  potassium  will  give  the  most  satisfaction.  Swabbing  with  a piece 
of  cheese-cloth,  wrapped  about  the  handle  of  a fork  and  wetted  with  the 
solution,  may  occasionally  be  possible.  Lxtra  care  should  be  taken  not 
to  injure  the  already  swollen  and  sensitive  tissues,  lincture  of  myrrh, 
a few  drops  in  a tumbler  of  water,  is  a pleasant  mild  astringent  for  irri- 
gation. Should  ulcers  form,  they  should  be  touched  occasionally  with  a 
solution  of  nitrate  of  silver,  20  to  40  grains  to  the  ounce. 

Compresses  of  ordinary  cheese-cloth  soaked  in  olive  or  sweet  on, 
with  the  addition  of  carbolic  acid,  1 or  2 per  cent,  strength,  will  be 
found  very  comforting.  It  is  a good  plan  to  envelop  the  extrem- 
ities as  much  as  possible  with  this  oily  dressing.  Keep  the  dressings 
soaked  with  oil  as  fast  as  they  dry  out,  and  when  soiled,  a change  should 
be  made.  Ordinarily,  they  can  be  worn  for  two  or  three  days  at  a time. 
They  relieve  tension,  allay  irritability,  prevent  rupturing  of  the  vesicles 
or  pustules,  and  in  this  way  prevent  infection.  Poultices,  unless  ap- 
plied to  a localized  condition,  do  harm  and  macerate  too  extensively. 
For  furuncles,  poultices  are  necessary,  and  it  is  wise  to  add  to  the  poultice 
bichloride  of  mercury  to  render  it  as  aseptic  as  is  possible. 

Any  application  that  will  irritate  or  cause  localized  congestion  should 
be  avoided,  for  later,  when  the  eruption  comes  out,  it  is  most  intense  m 
that  site,  and  if  we  have  unwittingly  caused  a plaster  to  be  applied 
at  a point  where  there  is  apt  to  be  pressure  it  is  not  only  uncomtort- 
able  to  the  patient,  but  may  endanger  his  life  by  opening  a portal  tor 
sepsis  I have  frequently  observed  that  where  hot-water  bags  or  mus- 
tard plasters  have  been  applied  to  the  lumbar  region  to  relieve  tlie 
usual  backache  of  variola  in  its  onset,  a mass  of  pustules  frequently 
develop  which  quickly  become  confluent.  Besides,  being  m a “^t  un- 
comfortable locality  when  crusting  takes  place,  they  are  extremel}'  difii- 
cult  to  care  for.  Too  much  consideration  cannot  be  given  to  this  one 
item  alone,  for  it  is  oftentimes  overlooked,  and  frequently  causes  much 

harm  and  unnecessary  suffering.  . nf 

Many  writers  have  felt  that  there  was  much  virtue  in  a solution  of 

tincture  of  iodine  used  as  a wash.  Except  for  its  mild  antiseptic  qiialdies 
I have  never  found  it  of  any  particular  use.  Unless  used  very  much 

diluted,  it  is  likely  to  do  more  harm  than  good.  _ 

Phenol  and  bichloride  of  mercury  have  their  places  in  pre\enting 
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sepsis,  and  the  former  in  allaying  itching;  further  than  this,  they  have 

no  snecial  virtue  in  the  treatment  of  variola. 

Plipnnl  is  also  a splendid  deodorant,  and  is  useful  as  such,  as  the 
drying  musty  odor  of  small-pox  is  a thing  to  be  controlled.  The  odor 
c-m  be  controlled  much  easier  and  with  much  less  danger  by  the  use  of 
nermanganate  of  potassium.  I much  prefer  it  to  phenol,  creohn,  or 
Ivsol.  The  disagreeable  tanning  caused  by  the  permanganate  can  be 
easily  removed  by  washing  with  a mild  solution  of  oxalic  acid.  1 er- 
manganate  is  innocuous,  is  a splendid  deodorant,  and  is  a good  anti- 
septic, and  for  these  purposes  can  be  used  liberally  and  without  fear. 
As  a mouth-wash  it  is  unexcelled  in  variola;  a light  claret-colored  solu- 
tion should  be  used.  Cloths  kept  moist  with  a warm  solution  of  per- 
manganate can  be  applied  to  the  body.  This  keeps  the  body  clean  and 
free  from  odor,  and,  unlike  phenol,  does  not  substitute  one  unpleasant 
odor  for  another. 

Internally,  disinfectants  have  not  exerted  any  influence  on  the  course 
of  variola,  and,  in  my  opinion,  should  not  be  used,  owing  to  the  possibility 
of  adding  further  irritation  to  the  already  inflamed  mucous  membranes. 

Applications  of  moist  cold  compresses,  especially  if  the  solution  used 
is  antiseptic  without  any  irritating  properties,  will  very  materially  assist 
in  comforting  the  patient  by  relieveng  tension  and  burning  and  prevent 
the  rupturing  of  the  pustules.  When  this  is  done,  the  lesions  are  apt  to  be 
more  superficial  and  scarring  is  not  so  prominent.  Any  means  that  will 
diminish  the  suppurative  process  will  diminish  its  penetration  and  inhibit 
the  loss  of  the  papillary  structure.  This  will  not  prevent  pock-marking 
by  any  means,  but  it  will  prevent  deep  pitting,  by  preventing  deep  ulcera- 
tion, which  nearly  always  follows  infection.  Hebra  suggests  ice-com- 
presses applied  to  the  head,  face,  hands,  and  feet  during  the  advancing 
period  of  suppuration.  They  should  be  changed  frequently  and  made  very 
light;  at  times  they  are  pleasing  and  well  borne,  but,  as  a rule,  patients 
will  not  tolerate  them.  When  the  fever  is  at  its  height,  and  the  patient 
is  made  uncomfortable  thereby,  he  will,  as  a rule,  tolerate  the  chilling, 
but  I have  been  unable  to  use  them  for  any  length  of  time.  Intermittent 
applications  I have  often  used  with  splendid  success,  and  at  times  have 
applied  them  to  the  body,  particularly  when  fever  seemed  uncontrollable 
and  the  heart  showed  evidences  of  embarrassment.  This  plan  in  children 
is  much  more  acceptable  than  using  drugs  for  the  control  of  the  suppura- 
tive fever. 

The  su'ppurative  fever  cannot  be  controlled  by  cold  applications  nor 
by  internal  antipyretics  for  any  length  of  time;  either  the  patient  gets 
chilled  or  the  cardiac  system  will  show  evidence  of  depression.  It  is  a 
well-recognized  fact  that  in  variola  the  cardiac  system  is  markedly 
affected,  and  danger  of  collapse  must  be  constantly  anticipated,  and  if 
possible  prevented. 


In  all  stages  of  variola,  especially  in  the  earlier  ones,  antiseptic  and 
astringent  dusting-powders  are  very  soothing,  and  will  relieve  consider- 
able distress.  Fuller’s  earth,  lycopodium,  finely  powdered  rice,  corn- 
starch, or  .subgallate  of  bismuth,  may  be  used  alone  or  in  combination. 
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A gootl  plan  is  to  iiuike  a small  sac  of  cheese-cloth,  fill  this  sac  about 
one-half  full,  and  tie  the  top  with  a string,  and  as  it  is  wanted  shake  the 
bag  over  the  part  on  which  the  dusting  is  desired. 

Never  dust  the  skin  by  touching  it  with  anything,  or  you  are  apt  to 
rupture  the  tender  pustules. 

A powder  formula  which  1 have  used  is  made  of  ecjual  parts  of  boric 
acid,  lycopodium,  corn-starch,  and  subgallate  of  bi.smuth.  This  is  inex- 
pensive, can  be  used  liberally,  and  is  very  soothing. 

An  excellent  dusting-powder  where  there  is  a discharge  of  moisture, 
as  in  crusting  stage,  is  as  follows: 

T^.  Phenol,  c.  p.,  5ss-j; 

Pulv.  zinci  oxidi, 

Lycopodii,  aa  oj- — M. 

Sig.— Apply  liberally. 

At  times  in  variola  the  eruption  is  so  discrete  and  occasions  so  little 
inconvenience  that  no  local  application  is  necessary.  For  such  cases  a 
daily  antiseptic  warm  bath  should  be  given.  Bichloride  of  mercury,  1 to 
10,000,  is  what  I use.  After  being  dried,  the  patient  is  dusted  from  head 
to  foot  with  a drying  powder. 

If  thick  crusts  form  on  the  lesions,  particularly  where  confluency  has 
occurred,  then  these  should  be  softened  by  being  macerated  with  a 
bichloride  flaxseed-meal-poultice,  or  a starch  poultice  with  phenol 
or  flaxseed  meal  with  iodoform.  When  softened,  remove  the  poultice 
and  cover  the  cleared  area  with  a mild  astringent  ointment,  such  as  zinc 
oxide,  to  which  has  been  added  calamin,  1 or  2 drams  or  if  foul,  use  5 or 
10  per  cent,  salicylic  acid  in  the  salve. 

In  the  very  severe  cases  of  variola,  an  air-  or  water-bed  is  absolutely 
necessary  for  the  comfort  of  the  patient. 

If  insufladent  urine  is  voided,  the  spirit  of  nitrous  ether  well  diluted 
may  be  given.  ^Varm  wet  compresses  should  be  placed  over  the  bladder 
region.  The  urine  should  be  measured  for  the  twenty-four-hour  quantity 
and  tested  for  albumin,  the  persistent  presence  of  which  in  any  quantity 
is  of  grave  omen. 

In  purpuric  cases  of  variola,  death,  as  a rule,  ensues  in  a few  hours,  or 
at  best  a few  days.  These  cases  are  not  affected  to  any  extent  by  treat- 
ment. Turpentine  has  been  administered,  but  so  far  without  a favorable 
result.  Every  possible  symptomatic  indication  should  be  met  and  com- 
bated, but  the  family  and  relatives  should  be  warned  in  advance  what 
to  expect.  Morphine  hypodermically  should  be  used  if  the  patient  s 

delirious  condition  demands  sedatives. 

Complications.^ — ^The  complications  of  variola  are  numerous,  i hese 

should  be  met  symptomatically  as  they  appear. 

Furunculosis  is  frequent.  The  furuncles  should  be  poulticed  until 
softened,  and  then  incised  and  treated  antiseptically.  Painting  the  in- 
fective area  with  pure  phenol,  leaving  it  on  until  the  tissues  are  porcelain 
white,  and  then  washing  the  acid  off  with  pure  alcohol,  will  sometimes 
ijrevent  recurrences  in  the  immediate  vicinity. 

Abscesses  when  accessible  should  be  treated  surgically,  \\hen  tur- 


VARIOLA 


683 


uncles  or  abscesses  do  occur,  compound  tincture  of  cinchona  should  be 
Piven  internally,  with  occasional  aperient  doses  of  a saline  cathartic. 

^ Plexiral  and  ■pericardial  effusions  should  be  withdrawn  before  they 

cause  embarrassment  to  the  heart  or  lungs.  , , , , • i • i, 

irthritis  especially  if  followed  by  pus,  should  be  drained  surgically. 

Corneal  xdcers  should  receive  close  attention,  and  everything  done  that 

is  possible  to  preserve  the  eye-sight.  i v + +i  i • 

General  alopecia  may  be  expected,  for  it  is  the  usual  rule,  but  the  hair 

will  return  in  the  great  majority  of  cases. 

Abscesses  of  the  tonsil  and  peritonsillar  tissues  are  not  uncommon, 
and  should  be  opened  early  and  cleansed  with  peroxide  of  hydrogen 
irrigations. 

Edema  of  the  glottis  should  be  met  with  prompt  intubation,  and  a 
set  of  instruments  for  both  adults  and  children  of  varying  ages  should  be 
in  every  isolation  hospital  armamentarium. 

Should  intubation  not  be  possible,  tracheotomy  should  be  performed 
early. 

During  convalescence  the  skin  should  be  bathed  twice  a day  and 
massaged  with  cocoa-butter  or  any  pleasant  oil. 

The  baths  may  be  of  either  plain  water  and  Castile  soap  or  they  may 
be  medicated.  If  itching  is  present,  the  bran  or  starch  bath,  with  or 
without  bicarbonate  of  soda,  may  be  used.  If  pruritus  is  intense,  the 
bath  may  be  acidulated  with  acetic  acid,  or  carbolized  oil  cloths  may  be 
applied  to  the  parts  until  exfoliation  is  complete.  These,  applied  to  the 
maturating  parts,  will  also  assist  in  relieving  the  nauseating  odor. 

Frequent  bathing  assists  very  materially  in  drying  of  the  lesions  and 
exfoliation  of  the  scabs.  I permit  the  patients  to  soak  in  the  bath  for 
twenty  minutes  or  more  several  times  a day.  The  scabs,  unless  thoroughly 
dry,  adhere  tenaciously,  but  not  as  much  as  in  chicken-pox,  nor  are 
they  as  sunken  in  the  skin.  When  thoroughly  dry,  they  drop  off  or  may 
be  scraped  off  with  a cuticle  knife.  Should  the  crusts  be  removed  too 
early,  the  ulcerated  surface  should  be  dressed  antiseptically  or  it  is  sure 
to  become  infected.  Granulations  should  either  be  cureted  or  burned 
down  with  some  caustic,  preferably  nitrate  of  silver,  either  the  pure 
stick  or  in  strong  solution. 

Pock-marking  of  the  Face. — In  the  moderately  severe  forms  of 
variola,  as  well  as  the  very  severe,  pitting  of  the  skin  of  the  face,  due  to  a 
destruction  of  the  papillfe,  is  in  nearly  every  instance  more  or  less 
unavoidable.  Any  treatment  that  will  prevent  irritation  and  infection, 
however,  will  very  materially  reduce  the  intensity  of  the  lesion,  and  in 
that  proportion  reduce  the  tendency  to  pock-markings.  Scar  tissue  once 
formed  is  irremediable. 

Buri’s  method  of  removing  small-pox  pittings  consists  in  the  repeated 
application  of  a strong  resorcinol  paste  to  the  affected  parts.  I have  had 
occasion  to  use  the  method,  but  cannot  recommend  it,  for  it  is  painful 
and  very  uncertain.  Unprincipled  persons  advertise  this  cure,  but  of 
the  many  cases  that  I have  had  reason  to  investigate  in  my  clinic,  I 
have  never  seen  a single  successful  result. 
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Of  several  cases  investigated,  not  only  were  they  not  improved,  but 
their  facial  appearance  was  made  much  worse  than  it  was  before  its  use. 

The  safest  way  to  avoid  pitting,  particularly  deep  pocking,  is  to  des- 
troy the  human  susceptibility  by  vaccination  and  revaccination,  and  if 
any  one  is  so  unfortunate  as  to  contract  variola  after  this,  then  it  may 
reasonably  be  assured  that  the  disease  will  be  so  attenuated  as  to  attack 
the  individual  in  a very  mild  form,  which,  as  a rule,  never  marks. 


CEREBROSPINAL  MENINGITIS 

By  CHARLES  HUNTER  DUNN,  M.D. 


The  term  cerebrospinal  meningitis  is  descriptive  of  a certain  patho- 
logical anatomy  found  in  the  central  nervous  system,  and  belongs  to  that 
classification  of  diseases  which  is  based  upon  the  lesions  found  at  post- 
mortem examination.  It  refers  to  an  inflammatory  condition  found  in 
the  covering  of  the  brain  and  spinal  cord,  and  bears  no  reference  to  the 
various  etiological  factors  which  may  produce  such  morbid  changes. 
The  most  notable  of  the  advances  in  the  modern  treatment  of  disease 
is  the  increasing  tendency  to  direct  therapeutic  measures  at  the  under- 
lying causes  of  diseased  conditions,  instead  of,  or  in  addition  to,  direct- 
ing them  only  at  the  anatomical  changes  and  their  symptomatic  manifes- 
tations. In  this  respect  treatment  is  becoming  more  and  more  specific 
in  its  character,  its  plan  being  based  on  a classification  of  diseased  con- 
ditions which  is  etiological  rather  than  anatomical. 

The  treatment  of  disease  is,  therefore,  to  be  divided  into  two  classes: 
first,  specific  treatment,  directed  at  the  specific  cause  of  the  disease;  and, 
second,  general  symptomatic  treatment,  directed  at  the  morbid  changes 
and  their  symptomatic  manifestations.  The  general  symptomatic 
treatment  of  cerebrospinal  meningitis  has  little  or  no  dependence  upon 
varying  etiological  factors,  and  will,  therefore,  be  here  described  as  apply- 
ing to  all  forms  of  cerebrospinal  meningitis,  whatever  may  be  the  cause. 
The  modern  progress  made  in  the  specific  treatment  of  cerebrospinal 
meningitis  has  been  so  great,  and  is  so  directly  dependent  upon  recent 
advances  in  the  knowledge  of  causes  that  it  must  be  described  separately 
with  regard  to  the  various  etioWical  forms  of  the  disease. 

The  Various  Forms  of  Cerebrospinal  Meningitis.— Cerebro- 
spinal meningitis  represents  no  etiological  entity.  It  may  be  caused 
by  any  of  the  pathogenic  organisms;  it  may  be  caused  by  the  tubercle 
bacillus;  and  it  may  appear  as  a manifestation  of  syphilis.  There  is  wide 
difPerence  of  opinion  as  to  the  relative  frequency  of  occurrence  of  these 
various  causes.  There  are  probably  marked  variations  according  to 
locality.  In  my  own  experience  the  order  of  frequency  is  as  follows: 

(1)  Tuberculous  meningitis. 

(2)  Epidemic  meningitis  (Diplococcus  intracellularis). 

3)  Pneumococcus  meningitis. 

(4)  Streptococcus  meningitis. 

(5)  Influenza  meningitis. 

(6)  Other  forms. 

In  some  text-books  the  term  cerebrospinal  meningitis  is  applied 
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only  to  the  epidemic  form,  caused  by  the  meningococcus  (Diplococcus 
intracellularis),  the  forms  due  to  other  pyogenic  organisms  being  called 
“purulent,”  or  simple  meningitis,  while  the  tuberculous  makes  a third 
form,  and  the  syphilitic,  a fourth.  This  is  a bad  classification,  Ijecause  the 
epidemic  form  is  purulent,  and  in  all  the  other  forms  (except  ])erhaps  the 
syphilitic)  the  process  is  usually  cerebrospinal.  Also,  this  classification 
is  not  convenient  for  the  classification  of  .specific  treatment. 

For  the  purpose  of  a convenient  description  of  the  therapeutic  meas-  1 
ures  applicable  to  these  various  forms,  I shall  adopt  the  iollowing  classi-  • 
fi  cation : 

(1)  Epidemic  meningitis  (Diplococcus  intracellularis).  ■ 

(2)  Tuberculous  meningitis.  _ _ ■ 

(3)  Pneumococcus  and  streptococcus  meningitis.  I 

(4)  Staphylococcus  meningitis.  I 

(5)  Syphilitic  meningitis.  H 

(6)  Meningitis  due  to  other  micro-organisms.  I 

Comparison  of  Various  Methods  of  Treatment.— The  term  epi-  ■ 

demic  cerebrospinal  meningitis  refers  to  that  form  caused  by  the  I 
meningococcus  or  Diplococcus  intracellularis  of  Weichselbaum.  T.he  I 
name  of  the  disease  is  derived  from  the  tendency  to  occur  in  epi-  ■ 
demies,  although  the  disease  is  not  exclusively  epidemic  in  its  occur-  ■ 
rence,  but  may  be  found  practically  at  any  time,  and  is  constantly  I 
present  in  many  localities.  It  is  frequently  referred  to  as  “spotted  ■ 
fever.”  The  pathology  of  this  disease  has  been  thoroughly  elucidated  ■ 
by  the  work  of  Councilman  and  others,  and  the  recognition  of  its  ■ 
specific  character  has  led  to  the  successive  trials  of  various  methods  of  ■ 
specific  treatment,  some  of  which  have  been  discarded  as  of  no  value,  ■ 
others  of  which  have  been  retained  as  of  possible  contributing  usefulness,  ■ 
and  one  of  which  has  been  almost  universally  adopted  as  of  the  highest  ■ 
efficacy.  These  methods  are:  (1)  Lumbar  puncture;  (2)  diphtheria  anti-  ■ 
toxin;  (3)  vaccine  therapy;  (4)  leucocyte  extract;  (5)  serum  therapy.  ■ 

Before  the  year  1906  the  only  method  of  treatment  in  any  w'ay  ■ 
approaching  a specific  character  was  the  employment  of  lumbar  punc-  ■ 
ture  as  a therapeutic  measure.  There  has  been  no  convincing  evidence  | 
based  on  mortality  statistics  that  this  procedure  is  of  value,  but  many  ■ 
cases  of  improvement  following  its  use  have  been  reported  by  various  ■ 
observers,  and  a number  of  authorities  advocate  repeated  lumbar  punc-  ■ 
ture  as  an  effective  method  of  treating  this  disease.  I have  seen  cases  | 
in  which  improvement  seemed  to  follow  immediately  upon  this  treatment,  ■ 
and  I believe  that  it  has  some  value.  In  view  of  the  definite  proof  now  ■ 
available  of  the  value  of  serum  therapy,  lumbar  puncture  alone  as  a ■ 
therapeutic  measure  should  be  discarded,  except  in  certain  rare  cases  | 
presenting  peculiar  conditions.  The  indications  for  therapeutic  lumbar  ■ 
puncture  will  be  discussed  below,  under  the  heading  “The  Treatment  of  jjJ 

Persistent  and  Chronic  Cases.”  , • • ^ r j-  i li 

In  1906,  for  a short  period,  the  subcutaneous  administration  of  dipli- 
theria  antitoxin  in  large  and  repeated  doses  was  advocated  as  being  an  ^ 
effective  measure  in  epidemic  cerebrospinal  meningitis.  The  beie. 
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in  the  efficacy  of  this  treatment  was  based  on  comparatively  few  obser- 
vations but  it  was  for  a time  quite  widely  tried,  and  entirely  failed  to 
establis’h  the  claims  of  its  first  advocates.  Tt  has  been  finally  proved 

to  be  of  no  value.  . 

At  one  period  the  great  progress  made  in  vaccine  therapy  led  to  a 

widespread  trial  of  a vaccine  made  from  the  meningococcus.  No 
evidence  based  on  mortality  statistics  has  been  forthcoming  in  support 
of  this  method  of  treatment,  although  cases  have  been  reported  which 
appeared  to  show  a favorable  influence  from  this  procedure.  My 
o\\m  experience  with  vaccine  therapy  has  given  no  evidence  of  favorable 
action.  It  is,  however,  possible  that  vaccine  therapy  may,  at  times, 
have  some  value,  and  we  may  find  indications  in  certain  cases  in  which 
serum  cannot  be  used;  these  indications  will  be  discussed  below  under 
the  heading  devoted  to  chronic  and  resistant  cases. 

There  have  recently  been  reports  of  cases  of  epidemic  meningitis 
treated  with  leucocyte  extract,  which  have  shown  some  evidence  of  a 
favorable  result  from  this  method  of  treatment.  The  treatment  is  a 
new  one,  and  the  evidence  in  favor  of  its  value  is  as  yet  too  slight  to 
warrant  the  drawing  of  any  final  conclusions,  for  in  comparison  with  the 
proved  value  of  serum  therapy,  the  only  possible  indications  for  leuco- 
cyte extract  will  be  found  in  the  discussion  of  resistant  and  chronic  cases. 

Serum  therapy  is  now  recognized  by  the  majority  of  authorities  as  an 
effective  specific  method  of  treating  epidemic  meningitis.  Thanks  to 
the  work  of  Flexner,  the  proof  of  the  value  of  this  treatment  has  been 
placed  beyond  the  possibility  of  reasonable  doubt. 

It  is  possible  to  throw  some  light  on  the  relative  value  of  these 
various  methods  of  treatment  by  comparison  of  the  mortality  figures  of 
various  years  at  the  Children’s  Hospital 
in  Boston.  While  the  average  number  of 
cases  treated  each  year  varies,  the  aver- 
age yearly  number  treated  for  the  last  ten 
years  is  20.  Up  to  1903  the  treatment  was 
symptomatic,  no  specific  measure  being 
employed.  In  1903,  1904,  and  1905  lum- 
bar puncture  was  employed  as  a routine 
therapeutic  measure,  and  was  often  fre- 
quently repeated.  In  1906  the  diphtheria 
antitoxin  measure  was  used  as  routine 
treatment,  and  in  1907,  vaccine  therapy. 

Each  year  is  regarded  as  beginning  on 
November  1st  of  the  preceding  calendar 
year,  as  serum  therapy  was  begun  as  the 
routine  treatment  in  November,  1907. 

There  was  no  notable  variation  in  the 
type  of  the  disease  from  year  to  year. 

Fig.  90. 

It  appears  that  the  lowest  mortality  of  any  year  before  1908  was 
58  per  cent.,  and  that  it  varied  between  58  and  80  per  cent.,  but  that  in 


Fig.  90. 


at  the  Children’s  Hospital  from 
1899  to  1908. 

The  figures  are  shown  in 
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1908,  under  serum  therapy,  it  showed  the  remarkable  drop  to  19  per 
cent.,  and  in  1909  was  only  25  per  cent.  1 believe  this  is  strong  evidence 
of  the  slight  value  of  any  of  the  other  measures  of  specific  treatment  in 
comjiarison  with  serum  therapy. 

The  Serum  Treatment  of  Epidemic  Cerebrospinal  Meningitis. 
— Evidence  of  its  Value. — Beginning  in  1906,  epidemic  meningitis  in 
various  parts  of  the  world  began  to  be  treated  with  the  serum  of  animals 
inoculated  with  the  Diplococcus  intracellularis.  Ihe  results  obtained 
by  European  observers  are  of  value  chiefly  as  confirmatory  evidence, 
when  considered  in  connection  with  the  results  obtained  in  this  country 
and  in  England,  with  the  antiserum  prepared  by  Idexner  at  the  Rocke- 
feller Institute  for  Medical  Research. 

For  proof  of  the  value  of  the  Flexner  antiserum  the  reader  is  referred 
to  the  various  publications  of  Dr.  Flexner  and  his  as.sociates,  and  the 
reports  of  the  various  investigators  who  have  been  using  the  serum. 
Through  a careful  method  of  distribution  Flexner  has  been  able  to  col- 
lect an  overwhelming  set  of  statistics,  based  on  carefully  studied  cases 
properly  proved  to  be  true  epidemic  meningitis,  which  show  a reduction 
in  the  average  mortality  of  the  disease  under  the  use  of  the  serum  fiom 
75  to  25  per  cent. 

Flexner’s  conclusions  are  now  based  on  more  than  600  cases.  The 
conclusions  drawn  by  Flexner  and  Jobling  from  their  former  analysis 

of  400  cases  are  as  follows : • i • 

“It  is  our  belief  that  the  analysis  of  histories  of  cases  of  epidemie 
meningitis  which  have  been  presented  in  this  article  furnish  con\incing 
proof  that  the  antimeningitis  serum  when  used  by  the  subdural  method 
of  injection,  in  suitable  doses  and  at  proper  intervals,  is  capable  of 
reducing  the  period  of  illness ; of  preventing  in  large  measure  the  chronic 
lesions  and  tvpes  of  the  infection;  of  bringing  about  complete  restoration 
of  health  in  all  but  a very  small  number  of  the  recovered,  thus  lessening 
the  serious,  deforming,  and  permanent  consequences  of  meningitis;  and 
of  greatly  diminishing  the  fatalities  due  to  the  disease.  p •]  j 

That  this  reduction  in  the  mortality  of  the  disease  has  largely  failed 
to  be  evident  in  various  local  health  board  reports  is  due  to  the  follow- 
ino-  facts:  (1)  Treatment  with  the  serum  has  not  yet  become  general; 
(2)  cerebrospinal  meningitis  is  not  everywhere  a notifiable  disease,  and 
£w  cases  are  reported  to  health  boards  except  fatal  cases;  (3)  the  diag- 
nosis of  cerebrospinal  meningitis  cannot  be  made  on  a purely  clinical 
basis  without  bacteriological  examination.  In  most  cases  reported  to 
health  boards  no  such  examination  is  made,  and  very  many  cases  re- 
ported are  other  forms  of  meningitis  or  other  diseases  which  clinically 

simulate  meningitis. 


What  Antimeningitis  Serum  Is. — ^The  antimeningitis  serum  pre- 
nt  ibf>  R ockefeller  Institute  for  Medical  Research,  like  diphtheria 
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serum  is  not  primarily  an  antitoxin,  although  it  contains  a small  amount 
of  specific  antitoxin  with  neutralizing  power.  It  differs  from  diphtheria 
and  tetanus  antitoxins  in  that  it  is  bactericidal  rather  than  antitoxic 
in  its  nature.  Although  the  theory  of  its  action  is  not  entirely  clear, 
it  is  evident  that  its  chief  effect  is  exerted  upon  the  diplococci  themselves. 
It  appears  to  injure  them  in  such  a way  as  to  cause  restraint  of  multi- 
plication, with  rapid  death  and  disintegration,  while  at  the  same  time 
phagocytosis  is  greatly  increased,  and  within  the  phagocytes  the  toxin 
is  broken  up  and  rendered  harmless.  Concentration  is  a necessary 
factor  in  obtaining  good  effects. 

How  Antimeningitis  Serum  is  Obtained. — ^The  making  of  anti- 
meningitis serum  has  not  yet  been  taken  up  by  the  manufacturing 
chemists,  and  it  is  not  yet  on  the  market.  At  present  the  serum  is  made 
only  at  the  Rockefeller  Institute  for  Medical  Research,  Dr.  Flexner  having 
wisely  elected  to  keep  the  use  and  distribution  of  the  serum  under  his 
personal  supervision.  The  quantity  of  serum  which  can  be  made  at  the 
Rockefeller  Institute  is  hardly  sufficient  to  supply  the  demand  for  its  use 
in  actual  proved  cases  of  epidemic  meningitis.  For  this  reason  the 
Institute  cannot  distribute  the  serum  to  hospitals  or  physicians  to  be  kept 
on  hand  for  cases  as  they  may  develop;  such  a practice  would  take  up 
so  large  a proportion  of  the  output  as  not  to  leave  enough  to  supply  the 
actual  cases  reported. 

The  serum  is  distributed  to  physicians  whose  hospital  connections 
are  of  such  a character  as  to  give  them  the  largest  amount  of  material 
for  the  use  of  the  serum  under  the  proper  conditions  of  investigation. 
It  is  the  duty  of  these  physicians  to  keep  a fresh  supply  of  the  serum 
on  hand,  and  to  supervise  its  further  distribution  and  the  condi- 
tions under  which  it  is  used.  When  any  physician  or  any  hospital 
encounters  a case  in  which  it  is  deemed  advisable  to  use  the  anti- 
meningitis serum,  the  physician  in  charge  of  the  case  should  communi- 
cate with  whomsoever  in  his  section  is  charged  with  the  distribution 
of  the  serum.  In  case  the  name  and  address  of  the  distributing  agent  is 
unknown,  they  can  be  ascertained  by  communicating  with  the  Rocke- 
feller Institute  for  Medical  Research  in  New  York.  It  is  the  duty  of 
the  distributor  of  the  serum  to  assure  himself  that  the  physician  who  is 
to  use  it  thoroughly  understands  the  indications,  method,  and  technique 
for  its  administration,  that  he  is  competent  to  make  or  have  made  proper 
bacteriological  examinations  of  all  the  cerebrospinal  fluids  obtained,  and 
that  he  will  forward  to  the  distributor  a full  report  of  the  case,  to  be  trans- 
mitted to  Dr.  Flexner.  If  these  conditions  are  fulfilled,  an  amount  of 
serum  sufficient  to  meet  the  requirements  of  the  case  will  be  supplied 
without  cost,  other  than  that  of  sending  it.  In  case  the  attending  physi- 
cian is  not  sufficiently  familiar  with  the  technique  of  lumbar  puncture 
and  the  bacteriological  examination  of  the  cerebrospinal  fluid,  he  may 
call  on  the  distributing  physician  to  assist  him. 

My  own  experience,  as  the  physician  having  charge  of  the  use  and 
distribution  of  the  serum  over  a large  part  of  New  England,  has  led  me 
to  believe  that  it  would  be  of  great  advantage  if  every  physician,  having 
VoL.  I — 44 
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under  his  care  a suspected  case  of  epidemic  meningitis,  would  perform  a 
lumbar  puncture  and  a bacteriological  examination  of  the  cerebrospinal 
fiuid  before  communicating  with  the  physician  who  supplies  the  serum. 
This  procedure  takes  very  little  time— not  enough  to  endanger  the  chances 
of  the  patient,  and  it  m'ight  be  the  cause  of  avoiding  delay  in  receiving 
the  serum.  It  assures  the  distributing  agent  that  the  attending  physi- 
cian can  fulfil  a large  part  of  the  recjuirements,  and  that  the  ca.se  is 
actually  one  of  epidemic  meningitis,  as  shown  by  the  bacteriological 
finding,  and  not  a case  of  some  other  form  of  meningitis  upon  which  the 
serum  would  be  wasted.  I believe  the  use  of  this  procedure  would 
avoid  much  more  delay  than  it  would  cause. 

It  is  by  following  this  method  of  distribution  that  Flexner  has  been 
able  to  present  such  convincing  evidence  of  the  value  of  the  antimeningitis 
serum,  for  by  these  means  he  has  prevented  the  serum  from  fallmg  into 
incompetent  hands  and  from  being  improperly^  used,  and  has  insured 
the  scientific  value  of  the  cases  forming  the  basis  of  his  reports.  Phis 
method  is  still  being  followed,  in  order  to  obtain  evidence  of  the  value 
of  the  serum  based  upon  a series  of  cases  so  large  that  the  proof  shall  be 
incontestable.  It  is  probable,  however,  that  in  the  course  of  time  the 
production  of  the  serum  will  be  taken  up  by  the  manufacturing  chemists, 

and  possibly  by  the  State  Boards  of  Health.^ 

Techniq.ue  for  the  Administration  of  Antimeningitis  Serum. 
The  antimeningitis  serum  is  injected  directly  into  the  spinal  canal. 
Experimental  evidence  showed  that  concentration  was  one  of  the  most 
important  factors  in  its  efficacy,  and  led  Flexner  and  his  associates  to 
waste  no  time  with  subcutaneous  injections.  All  the  clinical  evidence 
goes  to  show  that  the  subcutaneous  injection  of  the  serum  is  practically 
of  no  value  in  comparison  with  the  subdural  method.  It  is  popible  that 
there  might  be  some  favorable  influence  from  subcutaneous  injections, 
but  such  influence  is  so  slight  that  serum  should  never  be  wasted  with 
subcutaneous  injections  except  in  those  very  rare  cases  in  which  it  can- 
not be  given  by  the  subdural  method.  These  cases  will  be  described 

The  technique  is  that  of  ordinary  lumbar  puncture.  Some  authori- 
ties prefer  to  perform  lumbar  puncture  with  the  patient  in  a sitting  posi- 
tion. I prefer  to  have  the  patient  lying  on  his  side,  on  a firm  surface, 
with  the  region  of  the  lumbar  spine  brought  as  near  the  edge  of  the  bed 
or  table  as  possible.  Several  needles,  two  test-tubes  with  corfe  to  fit, 
and  the  syringe  are  boiled.  The  hands  of  the  operator  and  the  lum- 
bar and  sacral  regions  of  the  patient  extending  around  as  far  as  the 


1 Since  writing  tins  paragraph,  I have  learned  that  an  antimeningitis 
made  bv  the  H K.  Mulford  Company,  has  been  placed  upon  the  market.  Th^ 
Wuct  is  advertS^d  as  being  the  Flei^er  serum.  It  is  not  the  serum  prepared 

been  taken  up  by  the  manufacturing  chemists. 
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hio-hest  point  of  the  crest  of  the  ilium  tire  disinfected.  An  attendant 
then  places  one  hand  on  the  back  of  the  patient’s  neck  and  the  other  in 
the  bend  of  the  knees,  and,  drawing  up  the  knees  while  pressing  the  neck 
forward,  flexes  the  spine  as  much  as  possible  without  the  use  of  unreason- 
able force.  The  operator  takes  as  a landmark  the  level  of  the  highest 
point  of  the  crest  of  the  ilium  as  the  upper  limit  of  safety.  I'he  spinal 
canal  can  be  punctured  anywhere  below  this  level  without  danger  of 
piercing  the  cord.  Some  authorities  count  the  lumbar  spines,  giving  as 
the  proper  points  for  puncture  the  spaces  between  the  second  and  fourth 
lumbar  spines.  I do  not  take  the  time  to  count  and  locate  the  spines 
by  number,  but  take  as  first  choice  the  second  space  below  the  upper 
limit  of  safety  described  above.  The  spaces  are  located  with  the  fore- 
finger of  the  left  hand.  Some  operators  insert  the  needle  directly  in  the 
median  line,  to  pass  between  the  spines,  others,  a little  to  one  side  of  the 
median  line,  to  pass  between  the  laminae;  for  the  latter  case  the  needle 
must  be  inclined  slightly  toward  the  median  line,  so  that  after  insertion 
the  point  of  the  needle  will  be  in  the  median  line.  The  advantage  of 
the  former  method  is  that  the  proper  direction  is  much  easier  to  follow, 
and  of  the  latter  method,  that  there  is  more  room  for  the  needle  to  pass 
between  the  laminae  than  between  the  spines.  I am  accustomed  to  use 
the  latter  method,  but  believe  that  both  methods  are  equally  good,  the 
choice  depending  upon  the  individual  operator. 

In  either  case  the  general  direction  is  horizontally  forward,  and 
the  needle  is  pressed  in  until  the  resistance  opposing  its  progress 
is  suddenly  diminished,  when  the  fluid  will  immediately  begin  to 
drop  or  spurt  from  the  outer  end  of  the  needle.  The  fluid  is  caught 
in  one  of  the  sterile  test-tubes.  The  advantage  of  boiling  two  test-tubes 
lies  in  the  fact  that  part  of  the  fluid  will  sometimes  be  blood-stained 
and  part  clear.  As  blood-stained  fluid  interferes  somewhat  with  the 
diagnosis,  if  at  any  time  the  character  of  the  dripping  fluid  changes  from 
clear  to  blood-stained,  or  from  blood-stained  to  clear,  the  second  test- 
tube  should  be  substituted,  in  order  to  separate  the  clear  fluid  from  the 
blood-stained. 

If  the  lumbar  puncture  is  undertaken  for  the  purpose  of  admin- 
istering antimeningitis  serum,  or  to  relieve  excessive  intradural  pressure 
in  chronic  cases,  as  much  fluid  should  be  allowed  to  escape  as  will  run 
freely.  It  is  of  little  use  to  continue  the  withdrawal  after  the  fluid  is 
running  no  faster  than  four  drops  to  the  minute.  If  the  lumbar  puncture 
IS  undertaken  for  diagnosis  only,  not  more  than  5 cc.  should  be  with- 
drawn. 

If  the  lumbar  puncture  is  performed  properly,  there  will  be  no 
difficulty  in  obtaining  fluid  in  the  great  majority  of  cases.  Care  should 
be  taken  that  the  needle  is  not  pushed  in  far  enough  to  touch  the  ante- 
rior wall  of  the  spinal  canal,  as  in  this  case  the  fluid  will  probably  be 
blood-stained,  and  if  the  needle  enters  the  tissues  of  the  anterior  wall, 
no  fluid  will  flow.  On  the  other  hand,  care  must  be  taken  that  the  needle 
IS  pushed  far  enough  to  enter  the  canal.  If  the  needle  strikes  bone  before 
enteimg  the  canal,  it  means  either  that  the  direction  of  the  needle  is  not 
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right,  or  that  the  spine  is  not  sufficiently  ffexecl  to  permit  the  needle  to  pass 
between  the  bones.  In  young  babies,  or  in  patients  with  very  rigid 
spines,  it  is  frccpiently  necessary  to  use  smaller  needles,  as  the  opening 
between  the  bones  is  very  slight.  Occasionally,  patients  have  to  be 
anesthetized  in  order  to  allow  sufficient  flexion  of  the  spine. 

A “dry  tap,”  or  failure  to  obtain  fluid,  may  be  due  to  several  causes. 

In  such  a case  the  first  thing  to  be  thought  of  is  that  the  needle  has 
become  plugged  in  passing  through  the  tissues,  and  its  lumen  should  be 
clearetl  by  passing  in  the  stylet  of  the  needle.  It  may  mean  that  through 
some  fault  of  technique,  or  some  peculiar  anatomical  condition,  the 
needle  has  not  entered  the  spinal  canal.  In  this  case  the  puncture  should 
be  repeated,  with  the  technique  corrected  as  far  as  possible.  If  fluid 
still  fails  to  appear,  the  intervertebral  spaces  above  and  below  the  one 
first  chosen  should  be  successively  tried.  Even  when  the  operator  is 
sure  that  the  needle  has  entered  the  canal,  a dry  tap  occasionally  occurs, 
being  due  to  some  peculiar  anatomical  cause,  or  to  the  fact  that  the  fluid 

is  too  thick  to  flow  through  the  needle. 

When  serum  is  to  be  administered,  a sterile  syringe  should  be  hi  led 
with  the  proper  dose  of  serum,  which  has  previously  been  warmed  to 
about  blood  temperature.  The  needle  remains  in  place.  After  the  air 
is  expelled  from  the  syringe,  the  latter  is  connected  with  the  needle 
and  the  serum  is  injected  through  the  same  needle  by  which  the  spinal 
fluid  has  escaped.  The  injection  should  be  made  slowly,  so  as  to 
consume  about  the  same  amount  of  time  as  that  taken  by  the  fluid  in 
escaping  During  the  injection  the  patient  should  be  closely  observed, 
particularly  as  to  respiration,  pulse,  and  color.  Signs  of  dangerous 
raising  of  the  intradural  pressure  are  very  rare,  but  are  occasionally  seen, 
and  should  be  watched  for.  As  I have  seen  them,  these  signs  occur  m 
the  following  order:  disturbed  or  stertorous  respiration,  cyanosis,  cold 
sweat,  and  failing  pulse.  When  they  appear,^  the  serum  should  be 
allowed  to  run  out  again  through  the  needle  until  these  sympto^  have 
disappeared.  I am  in  the  habit,  after  finishing  the  injection  of  serum, 
of  holding  the  needle  and  syringe  in  place  for  three  or  four  minutes 
before  withdrawing  the  needle.  This  does  away  with  the  necessity  of 
making  a second  puncture  in  case  pressure  symptoms  appear,  ihere 
has  as  yet,  so  far  as  I know,  been  no  fatal  case  reported  from  the  raising 
of  intradural  pressure  in  giving  antimeningitis  serum. 

The  needles  used  are  the  hollow  lumbar  puncture  needles  which 
may  be  obtained  from  instrument-makers  in  all  sizes  varying  between 
the  small  antitoxin  needles,  suitable  for  lumbar  puncture  in  very  young 
babies  to  the  larger  needles  used  for  thoracentesis.  Trocars  are  some- 
times employed,  but  I much  prefer  the  needle.  I use  a metal  sjringe 
with  a metal  plunger,  large  enough  to  hold  a full  dose  of 
out  refilling.  A small  rubber  connecting  tube  which  screws  into  the 
end  of  the^ syringe  and  the  outer  end  of  the  needle,  bv  rneans  of  a 
thread,  may  be  used.  The  needles  are  also  threaded  to 
Some  physicians  use  needles  which  are  not  threaded  and  » ■ ""f 
with  a ground-glass  tip  which  fits  directly  into  the  lumen  of  the  needle. 
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The  rubber  connecting  tube  is  difficult  to  sterilize,  but  convenient  when 
the  patient  struggles.  The  only  glass  syringes  which  I have  seen  to 
fit  lumbar  puncture  needles  are  too  small  to  hold  a full  dose  of  serum 
without  refilling. 

I prefer  to  give  the  serum  without  administering  an  anesthetic,  as  the 
patient’s  condition  during  the  injections  can  be  much  better  observed. 
The  operation  is  not  a very  painful  one.  An  intelligent  patient  who, 
while  in  the  hospital,  had  subcutaneous  injections  of  diphtheria  antitoxin, 
thoracentesis,  and  lumbar  puncture,  told  me  that  the  diphtheria  anti- 
toxin was  the  most  painful,  and  the  lumbar  puncture  the  least  painful,  of 
the  three.  Meningitis  patients  also  are  frequently  unconscious,  or  too 
mentally  dull  to  notice  pain.  In  the  case  of  nervous  patients,  or  those 
likely  to  struggle  excessively,  an  anesthetic  may  be  used,  its  indications 
varying  with  the  particular  case. 

A few  patients  complain  of  pain,  either  in  the  head  or  along  the 
course  of  the  sciatic  nerves,  during  the  injection  of  the  serum.  Sciatic 
pain  may  be  due  to  failure  to  have  the  serum  warmed  before  it  is  injected. 
Neither  form  of  pain  is  a contraindication  to  injection,  as  neither  lasts 
long. 

After  the  withdrawal  of  the  needle,  the  puncture  is  covered  W'ith  a 
little  piece  of  sterile  absorbent  cotton  held  in  place  by  collodion. 

Indications  for  the  Administration  of  Antimeningitis  Serum. — In 
considering  this  division  of  the  subject,  a distinction  must  be  drawn 
between  those  cases  in  which  the  diagnosis  of  epidemic  cerebrospinal 
meningitis  has  been  established  by  the  finding  of  the  Diplococcus  intra- 
cellularis  in  the  fluid  obtained  by  diagnostic  lumbar  puncture,  and 
those  cases  in  which  the  diagnosis  is  suspected  upon  clinical  grounds 
alone.  In  the  former  class  of  cases  I believe  that  the  antimeningitis 
serum  is  •positively  indicated  in  every  case,  except  those  cases  which  have 
advanced  so  far  into  the  chronic  stage  that  the  meningococci  can  no 
longer  be  found  in  the  cerebrospinal  fluid. 

In  the  latter  class  of  cases  the  early  administration  of  the  antiserum 
in  epidemic  meningitis  is  so  important  that  no  time  should  be  lost  in  con- 
firming the  diagnosis  by  lumbar  puncture.  I believe  that  in  every  case 
in  which  any  form  of  meningitis  is  suspected,  when  meningitis  cannot 
be  excluded  by  fully  explaining  the  symptoms  suggesting  meningitis 
by  some  other  diagnosis,  lumbar  puncture  should  be  performed  at 
once.  If  the  serum  is  at  hand,  the  physician  should  be  prepared  to 
give  it  at  the  time  of  this  first  lumbar  puncture,  without  waiting  for  the 
result  of  the  bacteriological  examination  of  the  cerebrospinal  fluid, 
unless  the  fluid  obtained  is  clear,  like  distilled  water.  Clear  fluid  means 
either  tuberculous  meningitis  or  no  meningitis,  except  in  those  rare  cases 
in  which  meningococci  are  found  in  clear  fluid.  If  the  fluid  is  blood- 
stained, the  serum  should  be  given  at  the  first  lumbar  puncture  only  if 
the  case  is  a rapid  or  severe  one,  and  strongly  suggestive  of  meningitis. 
Blood-stained  fluid  throws  no  light  on  the  diagnosis  until  examined  bac- 
teriologically.  If  the  fluid  is  cloudy,  with  a cloudiness  varying  from  a 
slight  opalescence  to  a distinctly  purulent  fluid,  serum  should  be  given 
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at  the  first  lumbar  ])uncture  without  waiting  for  the  bacteriological  ex- 
amination. Cloudy  fluid  means  that  some  form  of  cerebrospinal  menin- 
gitis is  actually  present.  It  may  be  any  etiologic  form,  but  the  chances 
are  somewhat  in  favor  of  its  being  the  epidemic  type,  and  the  advantages 
to  be  derived  from  the  early  use  of  the  serum  are  great  enough  to  warrant 
its  being  given  at  once.  There  is  little  or  no  harm  in  wasting  a dose 
of  serum  on  one  of  the  other  forms  of  meningitis.  Unless  the  spinal 
fluid  shows  that  the  meningitis  is  caused  by  the  Diplococcus  intracellu- 
laris  the  dose  should  not  be  repeated,  as  the  serum  is  of  no  value  against 
any  of  the  other  forms. 

If  the  serum  is  not  at  hand,  the  lumbar  puncture  should  be  diag- 
nostic only,  and  should  be  made  as  early  as  possible,  in  order  that  the 
diagnosis  may  be  established  before  the  serum  is  sent  for,  yet  without 
undue  loss  of  time. 

Size  of  the  Dose.— In  the  earlier  days  of  the  use  of  the  serum  the 
rule  was  to  inject  a quantity  of  serum  no  greater  than  that  of  the  cerebro- 
spinal fluid  withdrawn,  up  to  a maximum  of  30  cc.  It  was  soon  recog- 
nized, however,  that  those  cases  in  which  only  small  amounts  of  cerebro- 
spinai  fluid  could  be  obtained  by  lumbar  puncture,  and  in  which  only 
small  doses  of  10,  15,  or  20  cc.  of  serum  were  given,  did  not  do  so  well  as 
the  cases  in  which  full  doses  of  30  cc.  could  be  given.  So  marked  did  the 
difference  appear  that  I became  convinced  that  the  benefits  to  be  derived 
from  larger  doses  were  great  enough  to  counterbalance  the  possible 
risk  of  increasing  the  intradural  pressure,  and  I began  to  use  larger 
doses,  even  in  cases  where  only  very  small  amounts  of  cerebrospinal 
fluid  could  be  obtained.  Up  to  the  present  time  this  practice  has  resulted 
in  no  disturbance,  except  in  one  case.  I then  raised  the  maximum  dose, 
in  cases  in  which  plenty  of  cerebrospinal  fluid  could  be  obtained,  to  45 
cc.  without  bad  effects.  Doses  of  30  cc.,  in  most  cases,  appeared 
to  give  sufficiently  good  results,  but  doses  of  less  than  30  cc.  appeared 

almost  constantly  to  give  less  good  results. 

My  present  belief  is  that  the  larger  the  dose  the  better  is  the  re.^ilt, 
and  that  as  large  a dose  as  possible  should  be  given  m all  cases.  I he 
limit  is  still  the  risk  of  disturbance  from  increased  intradural  pressure, 
and  just  how  great  this  risk  is,  time  alone  can  determine.  I believe 
that  30  cc.  should  be  a minimum  rather  than  a maximum  dose,  and 
that  in  most  cases  this  quantity  can  and  should  be  given.  The  excep- 
tions are  found  in  very  young  babies,  and  in  a few  other  cases  in  whici 
only  a small  amount  of  cerebrospinal  fluid  can  be  obtained,  and  in 
which,  on  attempting  the  injection  of  a full  dose,  after  a certain  ^in 
further  injection  appears  to  encounter  an  abnormal  resistance.  11ns 
last  point  of  resistance  can  only  be  judged  fully  by  practice.  er 
giving  a sufficient  number  of  subdural  injections,  one  becomes  accus- 
tomed to  a normal  standard  of  the  feeling  of  resistance  and  sensitive 

to  any  increase  above  the  normal. 

In  all  cases  it  is  absolutely  essential  to  withdraw  as  much  cerebr 
spinal  fluid  as  can  possibly  be  obtained  before  injecting  the  serum 
There  are  two  reasons  for  this:  first,  so  that  as  large  a dose  as  possible 
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may  be  given  with  the  greatest  safety;  and,  second,  because  it  is  probable 
that  the  creation  of  negative  pressure  in  the  upper  parts  of  the  cerebro- 
spinal system  favors  the  diffusion  of  the  serum  to  the  remoter  parts 
affected  by  the  disease.  After  the  withdrawal  of  the  cerebrospinal 
fluid,  if  the  quantity  withdrawn  is  30  cc.  or  under,  the  routine  dose 

Fig.  91. 


A case  illustrating  the  result  of  too  small  doses.  It  was  a case  of  average 
severity,  in  which  injections  were  begun  on  the  second  day.  As  only  small  quanti- 
ties of  cerebrospinal  fluid  were  obtained,  small  doses  of  serum  were  given  daily  for 
four  doses.  Symptoms  improved,  but  were  not  completely  relieved,  and  the  tem- 
perature rose.  On  the  tenth  day  the  patient’s  condition  was  worse,  and  three  small 
doses  were  given,  after  which  the  condition  remained  stationary.  On  the  twenty- 
first,  twenty-second,  and  twenty-third  days  sufficient  cerebrospinal  fluid  was  ob- 
tained to  permit  the  giving  of  full  doses  of  30  cc.  This  was  followed  by  rapid 
permanent  relief  of  the  symptoms  and  fever. 


should  be  30  cc.  except  in  case  of  the  exceptions  mentioned  above. 
The  aim  should  always  be  to  give  30  cc.  if  possible,  and  a smaller 
quantity  should  not  be  given  unless  a distinct  feeling  of  resistance  is 
encountered.  If  the  quantity  withdrawn  is  more  than  30  cc.,  the 
quantity  of  serum  injected  should  be  equal  to  the  quantity  of  cerebro- 

Fig.  92. 


A severe  case,  in  which  the  use  of  four  full  doses  was  followed  by  an  unusually 

rapid  convalescence. 

spinal  fluid  withdrawn.  In  very  severe  or  fulminant  cases,  especially 
in  adults,  in  which  the  quantity  of  fluid  withdrawn  is  between  30  cc. 
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and  45  cc.,  I believe  that  45  cc.  should  be  given,  provided  that  no 
sensation  of  abnormal  resistance  is  encountered. 

Frequency  of  Administration. — A second  point  in  the  method  of 
using  antimeningitis  serum  is,  when  and  how  often  should  the  injec- 
tions be  repeated.  Here  the  earlier  work  with  the  serum  was  more  or 
less  experimental.  The  majority  of  cases  in  which  the  serum  was  used 
early  in  the  course  of  the  disease  showed  a distinct  and  often  very 
marked  reaction  after  one  dose,  this  reaction  consisting  in  a rapid 
fall  of  temperature  and  a marked  improvement  in  all  the  symptoms. 
This  was  particularly  true  of  the  mental  condition,  which  at  times 
changed  within  twelve  hours  from  one  of  uncon.sciousness  to  one  of  com- 
plete consciousness.  In  some  of  the  cases  this  improvement  after  one 
dose  was  permanent  and  'progressive,  and  recovery  was  uninterrupted 
without  further  doses  being  given.  In  other  cases  the  improvement 
after  one  dose  was  not  complete,  and  the  condition  remained  stationary 
or  tended  after  a time  to  get  worse  again.  It  seemed  then  that  the 
best  method  of  using  the  serum  would  be  to  repeat  the  dose  at  those 
times  when  the  limit  of  improvement  from  any  one  dose  should  have 
appeared  to  have  been  reached,  that  is,  when  the  condition  was  station- 
ary or  beginning  to  get  worse.  I treated  a number  of  cases  in  this  w^ay, 
and  it  soon  appeared  that  those  cases  in  which  there  was  little  imme- 
diate improvement,  or  which  early  showed  a tendency  to  remain  sta- 
tionary or  relapse,  in  which,  in  consequence,  frequently  repeated  doses 
were  given  at  the  outset,  did  better  than  those  cases  in  which  the  initial 
improvement  was  more  marked,  and  in  which  repetitions  of  the  dose 
were  postponed  and  later  strung  along  at  intervals.  This  method  of 
repeating  the  dose  when  the  effect  is  exhausted,  of  striking  at  the  disease, 
as  it  were,  each  time  it  attempted  to  raise  its  head,  is  a plausible  and 
attractive  method,  but  I am  now  of  the  belief  it  is  not  a good  one. 

At  present  I am  convinced  that  it  is  better  to  repeat  the  injections  a 
number  of  times  at  the  outset  in  all  cases,  and  that  by  so  doing  the  im- 
provement is  more  likely  to  be  permanent,  the  course  of  the  disease  is 
more  likely  to  be  short,  and  that  the  liability  to  relapse  is  greatly  lessened. 
As  to  just  how  often  the  dose  should  be  repeated  at  the  outset,  the  last 
word  cannot  yet  be  said,  and  for  the  present  the  number  of  repetitions 
must,  to  a certain  extent,  be  arbitrary.  The  best  guide  is  found  in  the  dis- 
appearance of  the  diplococci  from  the  cerebrospinal  fluid,  although  this 
disappearance  is  no  proof  that  diplococci  have  disappeared  from  all 
parts  of  the  cerebrospinal  tract. 

As  a routine,  I believe  that  in  all  cases  the  injections  should  be 
repeated  daily  so  long  as  diplococci  are  found  in  the  cerebrospinal  fluid, 
no  matter  how  many  doses  must  be  given.  The  finding  of  diplococci  in 
cover-slips  is  a more  reliable  test  than  the  results  of  culture,  as  the  ability 
of  the  Diplococcus  intracellularis  to  grow  in  cultures  is  variable  and  very 
easily  influenced  by  the  serum,  one  dose  often  being  sufficient  to  pr^ 
duce  a sterile  culture,  even  when  diplococci  can  be  found  in  the  fluid 
withdrawn  at  the  next  lumbar  puncture.  In  cases  in  which  diplococci 
disappear  early  from  the  cerebrospinal  fluid,  the  injections  should  be 
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repeated  daily  for  four  doses.  This  number  is  an  arbitrary  one,  but  is 
based  on  the  experience  of  a number  of  observers.  While  it  is  true  that 

Fig.  93. 
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Illustrating  improper  use  of  the  serum,  both  at  the  outset  and  after  the  case 
became  prolonged.  At  the  outset,  on  the  twelfth  day,  one  small  dose  was  given, 
and  was  followed  by  no  effect.  The  injections  were  not  repeated  until  the  twenty- 
eighth  day,  at  which  time  the  disease  was  still  in  an  active  stage.  Injections  were 
then  begun  in  full  dose,  and  were  not  repeated  on  successive  days,  but  strung  along 
at  intervals.  On  the  thirty-eighth,  tliirty-ninth,  and  fortieth  days  full  doses  were 
given,  with  marked  improvement.  An  additional  dose  was  given  on  the  forty- 
second  day,  probably  because  of  an  evening  rise  of  temperature,  after  which  re- 
covery was  uninterrupted.  This  chart  shows  no  improvement  until  the  serum  was 
used  in  successive  doses. 

in  some  cases  fewer  doses  might  suffice,  yet,  as  one  can  never  know 
beforehand,  I believe  four  to  be  the  safest  number  to  be  used  in  this 
class  of  cases  to  insure  obtaining  the  most  permanent  improvement  and 
the  greatest  freedom  from  relapse. 

Fig.  94. 
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In  this  case  the  serum  treatment  was  begun  on  the  eleventh  day,  about  the 
same  stage  in  the  disease  as  in  the  cases  shown  in  Figs.  92  and  93.  The  case  was 
one  of  greater  initial  severity  than  the  other  two,  but  the  injection  of  four  full 
successive  doses  was  followed  by  rapid  improvement  and  recovery. 

The  Treatment  of  Fulminating  Cases. — In  certain  fulminant  or 
very  severe  cases  the  injections  should  be  repeated  oftener  than  once  in 
twenty-four  hours.  My  belief  is  based  on  two  fulminant  cases  in  my 
series  which  ended  fatally.  In  both  the  first  injection  was  followed 
by  a distinct  period  of  improvement  occurring  within  twelve  hours,  and 
in  one  this  improvement  amounted  to  a return  to  consciousness.  In 
both  cases,  when  I returned  in  twenty-four  hours  to  give  a second 
injection,  the  patients  were  already  moribund,  having  become  rapidly 
worse  during  the  few  hours  preceding  my  arrival.  On  the  other  hand. 
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in  {mother  fulminant  case,  the  second  injection  was  given  during  the 
period  of  greatest  improvement,  ten  hours  after  the  first,  and  in  this 
case  improvement  was  maintained  and  complete  recovery  occurred.  1 
think  it  very  possible  that  the  two  fatal  cases  might  have  been  saved  if 
the  injection  of  the  scrum  had  been  repeated  sooner.  The  very  fact  that 
the  effects  of  the  serum  appear  so  soon  after  its  injection  is  an  argument 
for  its  moi'e  frequent  repetition,  as  a more  rapid  reaction  is  more  apt  to 
become  sooner  exh{iusted  in  so  severe  a disease.  Therefore,  I believe 
that  very  severe  or  fulminant  cases  should  be  very  closely  watched,  and 
that  the  physician  should  stand  by  ready  to  give  a .second  injection 
the  moment  the  period  of  initial  improvement  shows  any  tendency  to 
cease,  and  if  they  cannot  be  so  watched,  or  if  there  is  no  period  of 
improvement,  the  injection  should  be  repeated  in  twelve  hours  instead 


of  twenty-four. 

The  Treatment  of  Prolonged  Cases. — In  some  cases,  even  when  the 
initial  treatment  has  been  carried  out  as  outlined  above,  recovery  does 
not  immediately  occur.  In  a few,  organisms  may  continue  to  be  found 
in  cover-slips.  In  such  cases  the  only  treatment  is  to  continue  to  give 
daily  doses  indefinitely  until  either  the  diplococci  disappear  or  the  dis- 
ease ends  fatally.  I liave  only  known  one  such  case.^  So  long  as  diplo- 
cocci can  be  found  in  the  cerebrospinal  fluid  there  is  hope  for  a good 
result  from  repeated  injections  of  the  serum.  The  majority  of  pro- 
longed cases  are  those  in  which  treatment  has  been  begun  comparatively 
late^  in  the  course  of  the  disease,  and  in  which  diplococci  disappear, 
but  in  which  symptoms  are  not  entii’ely  relieved.  When  such  cases  are 
progressing  steadily,  even  though  slowly,  towai’d  recovery,  nothing 
further  need  be  done.  When,  however,  the  condition  of  such  patients 
shows  a tendency  to  remain  stationary,  Avith  certain  symptoms  still 
persisting,  or  becoming  worse,  then  further  ti’eatment  is  indicated.  In 
this  connection  the  persistence  of  retraction  of  the  head,  rigidity  of  the 
neck,  and  Kernig’s  sign  are  not  of  great  importance,  as  these  sjmiptoms 
tend  to  persist  longer  than  others  without  influencing  the  final  outcome. 
In  some  of  the  most  favorable  cases  they  persist  long  after^  all  other 
symptoms  have  disappeared,  and  their  persistence  is  not  an  indication 
for  further  treatment.  When,  however,  finy  subjective  symptoms, 
such  as  pain,  or  any  fever,  or  any  abnormality  of  the  mental  condition 
persist,  then  further  treatment  is  indicated.  After  the  initial  course 
of  treatment  has  been  given,  one  may  wait  about  four  days,  unless  the 
persisting  symptoms  are  serious,  when  one  should  wait  only  two  or  three 
days.  Then  the  injections  should  be  repeated.  If  .diplococci  have 
reappeared  in  the  cerebrospinal  fluid,  then  full  doses  should  be  repeated 
daily  until  the  diplococci  have  again  disappeared.  If  diplococci  have 
not  reappeared,  four  full  doses  should  be  injected  on  successive  days, 
when  one  mav  again  Avait  for  a few  days  and  then  again  repeat  four  full 
doses,  and  this  routine  should  be  continued  as  long  as  the  patient  s 
condition  is  stationary  or  becoming  worse,  with  fever,  subjective  symp- 
toms, or  a mental  condition  other  than  full  normal  consciousness,  or 
until  the  chronic  stage  of  the  disease  is  fully  established. 
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The  Treatment  of  Relapses. — In  one  form  of  relapse  the  patients 
have  not  become  entirely  free  from  symptoms  and  fever,  although  they 
have  shown  marked  improvement  before  they  began  to  get  worse  again. 
The  treatment  of  this  form  of  relapse  has  been  described  under  prolonged 


Fig.  95. 


This  case  illustrates  the  improper  management  of  relapses.  The  first  two  doses 
of  the  serum  were  followed  by  a marked  improvement  in  the  patient’s  mental  con- 
dition and  subjective  symptoms.  On  the  twenty-first  day  these  symptoms  became 
notably  worse,  and  one  injection  of  15  cc.  was  given,  without  effect  on  the  symp- 
toms. The  patient’s  condition  remained  stationary  until  the  twenty-fifth  day, 
when  one  full  dose  was  followed  by  a fall  of  temperature  and  rapid  relief  of  symp- 
toms. A relapse  occurred  on  the  twenty-ninth  day,  when  one  injection  of  10  cc. 
was  followed  by  steady  though  slow  improvement.  I believe  that  in  this  case, 
relapses  might  have  been  prevented  if  the  serum  had  been  properly  used. 

cases,  but  if  the  relapse  begins  while  one  is  waiting  four  days,  treatment 
should  be  begun  at  once.  In  another  form  of  relapse,  a true  relapse, 
the  patient,  after  being  without  fever  or  important  symptoms,  becomes 
worse,  as  shown  by  a rise  of  temperature,  a recurrence  of  symptoms. 

Fig.  96. 


A case  in  contrast  to  that  shown  in  Fig.  95,  showing  the  proper  management  of  a 

relapse. 

or  both.  Cases  in  which  a rise  of  temperature  is  the  only  manifestation 
are  not  nearly  so  serious  as  those  in  which  there  is  a recurrence  of  a 
change  in  the  mental  condition.  The  latter  is  quite  serious,  especially 
if  there  is  no  fever  or  reappearance  of  diplococci,  and  may  be  the 
precursor  of  the  unfavorable  chronic  stage. 
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The  treatment  of  a true  relapse  is  the  same  as  that  of  the  form  de- 
scribed under  prolonged  cases,  immediate  lumbar  puncture  and  injec- 
tion of  full  doses  of  serum,  the  injections  to  be  repeated  as  long  as  diplo- 
cocci  or  symptoms  persist;  or  in  the  absence  of  such  persistence,  until 
four  full  doses  have  been  given;  or,  in  the  presence  of  continued  symp- 
toms, until  the  chronic  stage  is  established. 

Too  much  stress  cannot  be  laid  upon  the  necessity  of  giving  several 
repeated  full  doses  rather  than  a single  one,  or  smaller  ones  at  all  times 
when  the  injection  of  serum  is  indicated.  My  experience  has  led  me 
to  believe  that  this  is  especially  important  in  relapses.  The  cases  in  my 
series  in  which  single  doses  were  given  in  relapses  did  not  do  as  well  as 
those  in  which  the  relapses  were  combated  by  repeated  full  doses. 

The  Treatment  of  Chronic  and  Resistant  Cases. — In  the  chronic 
stage  the  consciousness  remains  affected,  but  the  temperature  is  normal 
and  the  patient’s  condition  remains  indefinitely  stationary ; no  diplococci 
are  found  in  the  cerebrospinal  fluid.  In  this  stage  the  serum  appears  to 
be  powerless.  I think  it  is  as  well,  however,  even  in  this  stage,  to  per- 
form occasional  lumbar  punctures,  to  see,  if  by  any  chance,  diplococci 
have  reappeared  in  the  cerebrospinal  fluid,  when  there  would  be  some 
hope  of  good  effect  from  several  successive  doses.  At  these  times  an 
occasional  dose  of  serum  should  be  given,  though  little  good  is  to  be 

expected  from  its  use  if  diplococci  are  absent 

It  is  probable  that  in  some  chronic  cases  there  is  a condition  of 
chronic  hydrocephalus,  and  it  is  a question  whether  this  may  not  be 
largely  responsible  for  the  patient’s  condition.  This  would  be  shown 
by  the  fact  that  at  lumbar  puncture  an  increased  amount  of  fluid  is 
obtained  under  considerable  pressure.  When  this  is  the  case,  I would 
simgest  that  the  older  treatment  by  repeated  lumbar  puncture,  without 
the  injection  of  serum,  should  be  tried.  The  condition  is  a very  serious 
one,  and  almost  the  only  hope  is  to  keep  the  pressure  reduced  as  far  as 
possible.  I believe  that  a daily  lumbar  puncture  should  be  done 
withdrawing  as  much  fluid  as  possible.  I cannot  base  my  advocacy  o 
this  method  on  experience,  as  it  has  not  been  employed  in  a sufficient 
number  of  cases.  In  the  few  cases  in  which  it  has  been  tried,  no  good 
result  appeared.  But  severe  chronic  cases  are  rather  hopeless  and  1 
think  daily  lumbar  puncture  is  worth  trying  when  pressure  is  high. 

ResistLt  cases  are  distinguished  from  the  prolonged  cases  described 
above  by  the  fact  that  the  prolonged  cases  show  some 
the  serum,  though  later  they  may  remain  staflonary,  while  ^be  resista 
cases  appear  to  be  entirely  uninfluenced  by  the  serum.  _ In  one  clas 
resistanfcases  there  is  some  obstacle  to  the  proper 
as  inability  to  obtain  sufficient  cerebrospinal  fluid  to 

of  serum  iithout  pressure  symptoms.  Under  such  circumstances  f he 
first  lumbar  puncture  has  given  a dry  tap,  and  the  ® 

serum  into  the  canal  with  great  caution  watching  ® 

of  pressure  symptoms.  If  the  diagnosis  been  bj  a pre 

viol's  lumbar  puneture,  but  later  gives  either  a dry  tap  or  a very  small 
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amount  of  fluid,  I believe  the  physician  should  be  bolder  in  the  effort 
to  rive  serum,  although  ready  to  desist  at  any  moment  if  pressure  symp- 
toms supervene.  Although  I have  been  able  to  give  30  cc.  to  children 
after  a dry  tap  without  pressure  symptoms,  it  is  safer,  in  children  under 
trvo  years  of  age,  not  to  try  giving  more  than  15  cc.  under  these  circum- 
stances, unless  the  patient  is  rapidly  getting  worse.  Resistant  cases  of 
this  form  are,  how'ever,  fortunately  very  rare. 

When  it  is  impossible,  on  account  of  pressure  symptoms,  to  give 
intradural  injections  of  the  serum,  subcutaneous  injections  should  be 
tried.  Vaccine  therapy,  with  a homologous  vaccine,  if  possible,  may  be 

employed  as  an  additional  measure.  p i i 

In  another  form  of  resistant  case,  no  obstacle  to  the  successful  ad- 
ministration of  the  serum  is  encountered,  but  no  improvement  follows 
in  the  clinical  symptoms.  Here  there  are  two  classes  which  call  tor 
different  treatment.  In  one  class,  while  there  is  no  improvement  in  the 
clinical  symptoms,  the  organisms  found  in  the  spinal  fluid  show  the  usual 
effects  of  the  serum  treatment,  viz.,  a progressive  diminution  and  an 
eventual  disappearance.  In  this  class  of  cases  there  is  evidence  sug- 
gesting that  the  failure  of  the  treatment  is  due  to  some  anatomical  change, 
such  as  the  closure  of  the  foramen  of  Magendie,  which  prevents  the  serum 
reaching  the  diplococci  developing  in  the  ventricles.  In  these  cases 
subcutaneous  injections  of  the  serum  should  be  tried,  giving  from  30 
to  60  cc.  at  a dose.  Vaccine  therapy  should  also  be  tried. 

In  these  cases  the  injection  of  the  serum  directly  into  the  cerebral 
ventricles  has  been  suggested.  I believe  that  in  a resistant  case,  growing 
progressively  worse  or  failing  to  improve,  in  spite  of  the  routine  serum 
treatment,  this  procedure  is  worthy  of  trial. 

In  the  other  type  of  resistant  case,  the  diplococci  in  the  spinal  fluid 
show  no  effect  from  the  serum.  These  cases  can  only  be  explained  on 
the  ground  that  there  may  be  subspecies  or  strains  of  the  diplococcus 
intracellularis,  which  resist  the  serum.  In  these  rare  cases  nothing  is 
to  be  gained  by  giving  the  serum  subcutaneously.  Vaccine  therapy 
should  be  tried  with  an  homologous  vaccine,  and  the  routine  serum 
treatment  should  be  continued,  in  spite  of  its  apparent  failure,  as  these 
cases  sometimes  yield  after  a time. 

Summary  of  the  Serum  Treatment  of  Epidemic  Cerebrospinal 
Meningitis. — 1.  Perform  lumbar  puncture  and  be  prepared  to  give  the 
serum  as  soon  as  meningitis  is  suspected.  If  the  fluid  is  cloudy,  give 
the  first  full  dose  of  serum  at  once,  without  waiting  for  the  bacterial 
examination,  although  further  doses  are  only  to  be  given  in  case  the 
Diplococcus  intracellularis  is  found  in  the  cerebrospinal  fluid.  The 
serum  is  of  no  value  in  other  forms  of  meningitis. 

2.  Always  withdraw  as  much  cerebrospinal  fluid  as  possible.  At 
every  dose  give  as  much  serum  as  possible.  Give  30  cc.  in  all  cases  in 
which  the  amount  of  fluid  withdrawn  is  30  cc.  or  less,  unless  a dis- 
tinctly abnormal  sense  of  resistance  is  encountered  after  as  much  fluid 
has  been  injected  as  has  been  withdrawn.  In  all  cases  in  which  the 
amount  of  fluid  withdrawn  is  more  than  30  cc.,  give  as  much  serum  as 
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the  quantity  withdrawn.  In  very  severe  or  fulminating  cases,  in  which 
the  amount  withdrawn  is  between  30  cc.  and  45  cc.,  give  45  cc.  unless 
abnormal  resistance  is  encountered. 

3.  In  very  severe  or  fulminating  cases,  repeat  the  dose  within  twenty- 
four  hours  as  soon  as  the  patient  begins  to  get  worse  again,  or  at  twelve- 
hour  intervals. 

4.  In  average  eases,  repeat  the  dose  daily,  until  four  full  doses  have 
been  given  in  all  cases. 

5.  If  diplococci  persist  after  four  full  doses  have  been  given,  continue 
the  injections  until  they  have  disappeared. 

6.  If  subjective  symptoms,  any  impairment  of  the  mental  condition, 
or  fever  persist,  after  diplococci  have  disappeared,  or  after  four  full  doses 
have  been  given  without  progressive  improvement,  wait  four  days  if 
the  condition  of  the  patient  is  stationary.  At  the  end  of  four  days,  or 
before  if  the  patient  becomes  worse,  repeat  the  treatment  with  four  daily 
full  doses,  and  continue  as  if  this  were  the  original  attack. 

7.  AVhen  a relapse  occurs,  as  shown  either  by  a reappearance  of  dip- 
lococci in  the  cerebrospinal  fluid  or  by  a reappearance  of  symptoms, 
give  four  daily  full  doses  and  continue  treatment  as  if  this  were  the 
original  attack. 

8.  Treatment  along  these  lines  should  be  continued  until  the  patient 
is  symptom-free,  without  diplococci  in  the  fluid,  or  until  the  chronic 

stage  is  established.  _ £ r i 

9.  In  the  chronic  stage,  watch  for  the  possible  reappearance  of  diplo- 
cocci by  performing  an  occasional  lumbar  puncture.  If  diplococci  reap- 
pear, resume  treatment  with  the  serum,  as  outlined  above.  In  chronic 
cases  with  excessive  cerebrospinal  fluid  under  marked  pressure,  try  daily 
lumbar  puncture  without  the  injection  of  the  serum. 


TUBEECULOUS  MENINGITIS 

Tuberculous  meningitis  is  regarded  generally  as  an  absolutely  fatal 
disease,  although  a few  cases  of  recovery  have  been  reported  in  which 
tubercle  bacilli  were  found  in  the  cerebrospinal  fluid.  I believe  the 
absolute  fatality  of  this  disease  is  not  proved,  although  all  the  evidence 
points  toward  there  being  a very  slight  possibility  of  recovery. 

In  two  cases  of  apparent  recovery,  reported  from  Copenhagen,  the 
treatment  consisted  of  repeated  lumbar  punctures.  In  one  of  oases 
in  which  tubercle  bacilli  were  found  in  the  cerebrospinal  fluid,  but 
in  which  the  fluid  was  not  injected  into  a guinea-pig,  early  lumbar 
puncture  was  followed  by  recovery.  I believe  lumbar  puncture  should 
be  performed  early,  when  tuberculous  meningitis  is  suspected  without 
waiting  for  the  stage  of  unconsciousness  to  supervene.  _ _ If  the  spinal 
fluid  shows  the  characteristics  of  tuberculous  meningitis,  that  is,  an 
excess  of  lymphocytes,  with  or  without  tubercle  bacilli,  I believe  the 
lumbar  puncture  should  be  repeated,  with  the  withdrawal  of  as  much 
fluid  as  can  readilv  be  obtained.  If  the  first  lumbar  puncture  is  followed 
by  demonstrable  improvement,  it  should  be  repeated  whenever  the  con- 


STA  PJI YL  000 ecus  3IENINGIT1S 


703 


dition  of  the  patient  shows  a tendency  to  remain  stationary  or  to  grow 
worse  If  the  first  lumbar  puncture  is  not  followed  by  improvement, 
or  if  the  cerebrospinal  fluid  is  under  abnormal  pressure,  I believe  the 
puncture  should  be  repeated  daily.  I do  not  believe  that  the  use  of 
tuberculin  offers  any  hope  in  a process  so  acute  as  tuberculous  meningitis. 

PNEUMOCOCCUS  AND  STEEPTOCOCCUS  MENINGITIS 

Pneumococcus  and  streptococcus  meningitis  are  considered  abso- 
lutely fatal.  If  there  is  a possibility  of  recovery,  it  has  not  yet  become 
manifest.  When  the  diagnosis  of  one  of  these  fatal  forms  is  established, 
I believe  we  are  justified  in  using  any  method  of  treatment  which  offers, 
even  on  theoretical  grounds  only,  any  prospect  of  a cure,  provided  that 
the  measures  used  do  no  harm.  Serum  therapy  and  vaccine  therapy 
are  the  only  measures  offering  such  theoretical  grounds  for  hope.  Serum 
therapy  appears  particularly  attractive,  since  the  work  with  the  Flexner 
serum  has  demonstrated  that  concentration  is  so  essential  a factor  in 
the  efficacy  of  this  serum  against  epidemic  meningitis.  It  occurred  to 
me  that  the  antipneumococcus  and  antistreptococcus  sera  might  prove 
more  efficacious  against  meningitis  if  given  in  a more  concentrated  form 
by  intradural  injection.  I have  tried  intradural  injections  in  a few 
cases  of  pneumococcus  and  streptococcus  meningitis,  but  so  far  without 
result.  I believe,  however,  that  in  these  fatal  conditions,  this  treatment 
is  worthy  of  trial,  and  should  be  carried  out  as  is  the  serum  treatment 
of  epidemic  meningitis,  using  antipneumococcic  serum  for  the  pneumo- 
coccus cases,  and  antistreptococcic  serum  for  the  streptococcus  cases. 

Vaccine  therapy  offers  a less  attractive  theoretical  prospect,  and  the 
most  recent  evidence  tends  to  show  that  it  has  comparatively  little  value 
in  streptococcus  and  pneumococcus  infections.  Nevertheless,  in  view 
of  the  fatal  character  of  these  forms  of  meningitis,  I believe  vaccine 
therapy  should  also  be  employed. 

STAPHYLOCOCCUS  MENINGITIS 

It  is  now  pretty  generally  admitted  that  the  greatest  successes 
of  vaccine  therapy  have  been  scored  against  infections  caused  by 
the  various  varieties  of  the  staphylococcus.  Therefore,  on  theo- 
retical grounds,  vaccine  therapy  would  seem  to  be  the  most  prom- 
ising method  of  attacking  cerebrospinal  meningitis  caused  by  this 
organism.  Although  the  disease  is  a rare  one,  cases  of  staphylococcus 
meningitis  have  been  reported,  which  have  been  successfully  treated 
with  homologous  staphylococcus  vaccines,  and  in  which  the  administra- 
tion of  the  vaccine  was  followed  by  a distinctly  favorable  reaction.  I 
believe  that  vaccine  therapy  should  be  employed  in  all  cases  of  staphy- 
lococcus meningitis.  The  size  of  the  dose  and  the  frequency  of  its  ad- 
ministration are  still  in  the  experimental  stage,  to  be  determined  finally 
by  further  experience.  I believe  that,  according  to  present  evidence, 
100,000,000  bacteria  should  be  a minimum  dose,  and  about  600,000,000 
a maximum.  Doses  at  least  as  large  as  900,000,000  have  been  success- 
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fully  givei’*  in  cases  of  staphylococcus  septicemia.  As  to  the  frequency 
of  repeating  the  vaccine,  1 believe,  judging  from  the  effects  of  the  vaccine 
in  other  severe  staphylococcus  infections,  that  the  best  method  is  to  be 
guided  by  the  behavior  of  the  temperature-curve  and  other  symptoms. 
When  effective  in  severe  general  infections,  the  administration  of  the 
vaccine  is  followed  by  a favorable  reaction,  which  is  an  evidence  of  the 
production  of  some  degree  of  immunity.  This  immunity  tends  to  wear 
off,  with  an  accompanying  rise  of  temperature  and  a recrudescence  of 
symptoms.  The  administration  of  the  vaccine  should  be  repeated  at 
these  periods.  At  present  the  evidence  on  the  subject  seems  to  .show 
that  the  periods  when  repetition  of  the  dose  is  indicated  occur  every  two 
or  three  days  in  cases  of  severe  staphylococcus  infections. 

If  at  the  diagnostic  lumbar  puncture,  the  cerebrospinal  fluid  is  found 
to  be  under  pressure,  I believe  that  the  puncture  should  be  repeated  at 
intervals  in  the  course  of  the  disease,'  the  length  of  these  intervals  being 
determined  by  the  amount  of  cerebrospinal  fluid  obtained  at  each  punc- 
ture. 

SYPHILITIC  MENINGITIS 

The  treatment  of  syphilitic  meningitis,  being  identical  with  that  of 
syphilitic  processes  in  other  organs,  will  not  be  discussed  here.  (See 
article  on  Syphilis.) 

OTHER  RARE  FORMS  OF  CEREBROSPINAL  MENINGITIS 

There  is  no  evidence  in  favor  of  the  value  of  any  specific  treatment 
in  the  rarer  forms  of  cerebrospinal  meningitis,  such  as  those  caused  by 
the  typhoid  bacillus  or  the  bacillus  of  influenza.  I am  inclined  to  look 
with  favor  on  the  procedure  of  repeated  lumbar  puncture  in  these 
forms,  especially  if  the  intradural  pressure  is  high. 

THE  GENERAL  AND  SYMPTOMATIC  TREATMENT  OF  CEREBRO- 
SPINAL MENINGITIS 

In  the  discussion  of  the  measures  employed  in  the  general  treat- 
ment of  cerebrospinal  meningitis,  and  those  employed  to  combat  par- 
ticular symptoms,  it  must  be  remembered  that  none  of  these  measures 
can  properly  be  looked  upon  as  in  any  way  curative.  There  is  no  ev  i- 
dence that  any  of  them  exercise  any  notable  effect  upon  the  course  and 

termination  of  the  disease.  • • i 

A disease  of  this  character,  leading  to  such  severe  emaciation  through 
difficult  nutrition,  vomiting,  persistent  fever,  and  probably  specific  trophic 
disturbances,  requires  the  most  careful  nursing.  _ The  nourishment  of 
these  patients  is  also  of  the  first  importance.  Fluid  in  sufficient  quanti- 
ties is  necessary,  but  it  should  be  remembered  that,  except  in  infants, 
the  diet  should  not  consist  exclusively  of  milk.  Broths  and  soft  solids 
which  are  easily  digested  should  be  given  in  addition.  In  certain  cases 
the  coma  is  so  marked  that  the  patients  are  unable  to  swallow,  and 
under  these  conditions  liquids  must  be  given  by  means  of  pvage.  i he 
tube  may  be  passed  either  through  the  nares  or  through  the  mouth.  1 
have  found  that  the  frequent  passage  of  the  tube  is  apt  to  set  iij)  a 
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catarrhal  inflammation  of  the  mucous  membrane.  On  this  account  it 
is  well  to  change  the  method  of  passing  the  tube  every  few  days,  from 
the  mouth  to  the  nose,  and  vice  versa. 

The  bowels  should  be  kept  freely  open  by  calomel  or  saline  cathartics. 
If  these  drugs  are  vomited,  enemata  should  be  employed. 

Although  ergot  and  iodide  of  potassium  have  been  recommended, 
there  has  never  been  the  slightest  evidence  that  either  of  these  drugs 
exercises  any  influence  upon  the  course  of  the  disease,  except  the  well- 
known  effect  of  iodides  in  syphilitic  meningitis.  believe  there  is  no 
reason  for  using  them  in  any  other  form  of  meningitis. 

Other  general  measures  which  have  been  recommended  are  the  ap- 
plication of  cold  to  the  head,  neck,  or  spine,  the  employment  of  baths, 
and  counter-irritation.  Concerning  the  application  of  cold  by  means  of 
ice-caps  to  the  head,  or  ice-bags  to  the  neck  and  spine,  I believe  that  the 
proper  procedure  is  to  be  guided  by  the  sensation  of  the  patient,  relin- 
quishing this  treatment  if  it  affords  no  relief  or  is  unpleasant.  I 
believe  it  to  be  quite  valueless  as  a means  of  influencing  the  patho- 
logical processes  of  the  disease.  On  account  of  the  extreme  sensitive- 
ness of  the  patients,  I believe  cooling  baths  should  not  be  employed. 
Warm  or  hot  baths  have  been  highly  recommended  by  some  authori- 
ties, but  I do  not  think  the  evidence  presented  in  their  favor  is  suffi- 
ciently convincing  to  warrant  their  use  as  a routine  measure.  As  to 
counter-irritation  by  means  of  tincture  of  iodine,  blisters,  or  the  Paquelin 
cautery  applied  to  the  nape  of  the  neck  and  along  the  spine,  there  is  no 
evidence  pointing  toward  any  value  in  this  procedure. 

Of  the  symptoms  which  call  for  special  treatment,  the  most  prominent 
one  is  pain,  which  when  severe  requires  morphine,  sometimes  in  fairly 
large  doses.  Other  nervous  symptoms,  such  as  delirium  or  sleeplessness, 
are  treated  with  bromides,  trional,  sulphonal,  or  chloral.  Among  these 
drugs,  I should  place  the  bromides  in  the  first  rank  in  meningitis. 

Spasm  or  rigidity  of  the  limbs  is  the  second  symptom  of  importance 
requiring  treatment.  The  bromides  are  decidedly  the  best  means  of 
combatting  this  symptom,  and  should  be  given  in  doses  sufficiently 
large  to  produce  a visible  result.  If  the  bromide  is  vomited  or  is  not 
well  taken  by  mouth,  or  disturbs  digestion,  it  may  be  given  by  rectum. 
Convulsions  also  are  best  met  by  the  administration  of  bromide,  prefer- 
ably, by  the  rectum.  If  the  convulsions  are  prolonged,  severe,  and  re- 
peated, as  is  occasionally  seen  in  tuberculous  meningitis,  chloral  should 
be  given  by  rectum  in  addition  to  bromide.  At  times  prolonged  severe 
convulsions  require  inhalations  of  ether. 

In  many  cases,  stimulants  are  required  at  some  time  in  the  course  of 
the  disease.  They  are  indicated  when  there  is  weak,  rapid,  or  irregular 
pulse,  or  stertorous  respiration.  I believe  that  caffeine  is  the  best  drug 
under  these  circumstances.  At  times  digitalis  or  strophanthus  produces 
good  results.  Strychnine  should  not  be  used,  except  in  case  of  collapse 
following  the  administration  of  serum.  As  to  alcohol,  the  weight  of 
modern  opinion  appears  inclined  to  deny  it  any  stimulant  value.  Never- 
theless, I believe  alcohol  is  frequently  a desirable  addition  to  the  treat- 
VoL.  I — 45 
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ment  of  cerebrospinal  meningitis,  particularly  in  prolonged  cases,  with 
marked  emaciation.  Possibly  its  value  lies  in  its  aiding  the  nutrition. 

For  the  residual  paralysis,  which  was  formerly  a common  sequel 
of  epidemic  meningitis,  but  which  is  only  rarely  seen  under  serum 
therapy,  massage,  warm  baths,  and  friction  should  be  employed;  elec- 
tricity should  be  used  only  when  all  symptoms  of  central  irritation 
have  subsided. 

One  new  drug  in  the  treatment  of  cerebrospinal  meningitis  remains 
to  be  discussed.  This  is  urotropin,  the  use  of  which  in  meningitis  has 
been  widely  advocated  in  the  most  recent  literature.  Its  theoretical 
value  lies  in  its  disinfeeting  properties,  and  in  the  fact  that  it  is  excreted 
into  the  cerebrospinal  fluid.  In  addition,  there  is  some  clinical  evidence 
of  its  value.  As  its  use  is  harmless,  I believe  this  drug  should  be  tried 
in  all  resistant  forms  of  cerebrospinal  meningitis.  The  resistant  forms 
in  which  it  may  be  tried  are  the  forms  due  to  the  tubercle  bacillus,  the 
pneumococcus,  the  streptococcus,  the  influenza  bacillus,  the  typhoid 
bacillus,  and  any  other  rare  form.  It  would  not  be  indicated  in  the 
epidemic  form,  except  in  a thoroughly  resistant  case,  nor  in  a case 
of  staphylococcus  meningitis  which  was  progressing  favorably  under 
vaccine  therapy. 


PNEUMONIA  AND  PLEURISY 

By  FEANK  SHERMAN  MEARA,  M.D.,  Ph.D. 


PNEUMONIA 

The  greatest  achievement  of  modern  therapy  has  been  the  recog- 
nition of  the  fact  that  the  body  has  its  own  methods  for  correcting  dis- 
turbances in  its  operations,  whether  they  arise  from  without  or  within; 
disturbances  to  which  we  apply  the  generic  term  “disease”;  and  that 
these  methods  cannot  be  improved  upon  in  kind,  though  their  efficiency 
may  be  reinforced;  and,  moreover,  that  so-called  “symptoms”  of  dis- 
ease are  not  merely  to  be  looked  upon  as  expressions  of  deviations  from 
the  norm,  as  diagnostic  of  a morbid  state,  but  rather,  in  many  instances, 
betoken  of  a purposeful  effort  to  overcome  an  invasion  or  compensate  for 
a defect. 

With  this  knowledge,  then,  the  following  quotation  of  von  Wyss  ^ is 
a logical  sequence. 

“The  fundamental  principle  of  all  treatment  consists  in  this:  to 
study  the  organism  closely^  to  determine  how  it  seeks,  itself,  to  gain 
mastery  over  the  disease;  what  protective  measures  are  operating  ineffi- 
ciently, as  a result  of  an  ascendency  of  the  disease,  and  what  are  failing 
which  need  energetic  support;  how  the  waning  of  forces  may  be  antici- 
pated by  procedures,  which,  while  they  find  no  analogues  in  the  body, 
can  do  no  harm.  The  sine  qua  non  of  all  intelligent  therapy  is  to  do  what 
the  defender  of  a threatened  stronghold  would  do,  gain  an  exact  knowl- 
edge of  the  same,  its  strength,  its  weakness,  and  attend  to  the  distribu- 
tion of  its  protective  forces  in  accordance.” 

Applying  these  principles  to  pneumonia,  we  find  certain  broad  gener- 
alizations which  must  be  observed  in  our  procedure. 

(1)  To  facilitate  the  body’s  positive  efforts  in  its  own  behalf,  by 
affording  rest  and  proper  rules  of  hygiene  and  dietetics;  and,  equally 
important,  by  maintaining  an  attitude  of  non-interference,  avoiding 
malicious  meddling  and  pernicious  drugging  when  the  organism  is 
demonstrating  its  ability  to  cope  successfully  with  the  disease. 

(2)  To  reinforce  nature’s  own  procedures  along  her  own  lines,  by 

what  the  study  of  immunization  has  brought  to  hand,  which 
entails  the  provinces  of  serum  and  vaccine  therapy,  as  yet,  in  pneumonia, 
but  touched  upon. 

1 1-  Beitrag  zur  Pathologie  und  Therapie  der  fibrinosen  Pneumonic,  Zeits.  f. 

kbn.  Med.,  Bd.  Ixx,  Heft  1 and  2,  p.  172. 

+ meaning  is  expressed  exquisitely  in  the  text  by  the  word  “ablauschen,” 

to  eavesdrop,  to  ‘spy  upon,”  the  organism. 
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(3)  To  support  such  organs,  or  functions  of  organs,  the  iinpairment 
of  whose  integrity  threatens  a fatal  issue.  Herein,  in  addition  to  the 
measures  mentioned  above,  are  to  be  considered  drug  therapy  and 

physical  therapy.  , a 

Expressed  a little  differently,  our  procedures  depend  on  the  seventy 

of  the  disease.  We  recognize  groups  of  pneumonias,  which,  from  a 

prognostic  standpoint,  arc  fairly  well  defined.  • i i • 

(1)  Those  in  whom,  and  often  in  the  presence  of  massive  local  in- 
volvements, the  evidences  of  intoxication  or  of  implications  of  other  vital 
organs  is  at  no  time  obvious.  These  cases  get  well.  Ihe  organism 
bem-s  its  own  burden  without  difficulty.  The  only  treatment  indicated 
here  is  insistence  on  rest,  the  establishment  of  an  intelligent  dietary,  and 
good  nursing;  beyond  this  emphatically  non-interference. 

(2')  Those  who  are  overwhelmed  by  the  poison,  perchance  with  a 
local  lesion  scarcely  recognizable.  To  combat  with  such  intoxication 
is  like  contending  with  a cataclysm  of  nature.  We  fight  at  the  dictates 
of  moral  obligation,  rather  than  from  anticipation  of  result._ 

Those  who  fall  between  the  other  two,  representing  varying 
degrei  of  severity,  and  in  whom  the  issue  depends  on  the  skilful  ap- 
plication of  every  legitimate  measure.  . rn;  + r 

^ While  from  the  pathological  standpoint  we  recognize  different  forms 
of  pneumonia,  such  as  lobar  pneumonia  and  bronchopneumonia,  and 
from  the  etiological,  appreciate  the  varieties  of  invading  organisms,  such 
as  the  pneumococcus  of  Fraenkel  and  the  pneumobacillus  of  Fnedlander, 
the  streptococcus,  and  so  on,  I shall  make  no  attempt  to  observe  these 
types  in^discussing  the  therapeutics  of  the  disease,  except  so  ar  as  the 
s^erity  of  one  or  the  other  kiiid  may  suggest  this  or  that  procedure. 

The  prognostic  value  of  such  knowledge  is,  however,  of  vast  signifi- 

""""Thave  already  hinted  that  the  symptoms  of  dEease  should  be  scanned 
as  much  for  their  therapeutic  value  as  for  the  diagnostic  import.  The 
first  symptom  of  pneumonia,  as,  indeed,  of  any  acute  infectious  proces  , 
is  maS,  carrying  with  it  disinclination  for  work  that  'S,  estabhsh.ng 

‘"^Lr::an1  and  wd,  cared  tor;  it 

means  a competent  nurse,  to  exercise  every  nicety  ot  her  profession,  it 
meam  m3  quiet,  the  exclusion  from  the  sick-rooms  of  unnecessary 
of  friends,  and  evenot  members  of  the  family,  except  for  such 

meanrmrcul3tTon  ti  maintain  it,  and  is  work  in  the  true  sense  ot  the 
‘"when  the  restlessness  and  uneasiness  of  delirium  intervenes, drugs 

or  other  measures  must  be  used  to  dimmish  them^  exercised  in- 

Last  ot  all,  but  often  hrst  in  ™P°rtance,  there  mu^ 
finite  tact  and  patience  by  physician  and  nurse,  to  instruct  and  pe 
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many  patients,  and  especially  the  old,  who,  in  obedience  to  the  life-long 
habits  of  self-help,  will  often  insist  on  rising  to  use  the  toilet  or  to  do  for 
themselves  in  one  way  or  another.  . , , 

With  sicker  patients,  even  the  efforts  to  pull  themselves  up  in  bed,  lilt 

themselves  on  the  bed-pan,  etc.,  should  be  prevented,  while  those  whose 
circulation  is  prejudiced,  should  not  be  allowed  to  turn  over  in  bed  with- 
out assistance.  i i i 

Much  of  the  success  in  securing  rest  depends  on  the  bed. 

The  bed  should  afford  the  maximum  of  comfort  for  the  patient  and 
the  maximum  of  convenience  for  the  attendant.  The  ideal  is  the  iron 
bedstead  of  one-half  or  three-c|uarters  width,  which,  if  not  at  hand,  may 
be  secured  at  no  great  expense.  This  is  best  exemplified  by  the  standard 
hospital  bed,  which  is  usually  6 feet  6 inches  long,  36  inches  wide,_  and 
24  to  26  inches  high.  The  springs  should  be  of  woven  wire,  so  stiff  as 
to  prevent  sagging;  the  mattress  of  hair,  firm  and  resilient.  Over  the 
mattress  may  be  laid  a folded  blanket,  which  eliminates  any  irregularities 
in  the  mattress,  rendering  the  surface  perfectly  even.  The  sheet  is 
spread  upon  the  blanket,  drawn  taut  and  smooth,  and  secured  with  pins. 
Over  this  sheet  is  placed  a rubber  sheet  across  the  bed,  wide  enough  to 
reach  from  the  pillow  to  the  bend  of  the  patient’s  knees,  and  long  enough 
to  tuck  under  the  mattress  nicely.  The  object  is,  of  course,  to  prevent 
the  soiling  of  the  under  sheet  and  mattress.  Over  this  rubber  is  laid  a 
draw-sheet — a long  sheet  folded  lengthwise,  but  wide  enough  to  overlap 
the  rubber  above  and  below. 

One  end  of  this  draw-sheet  is  tucked  far  under  the  mattress,  so  that  it 
can  be  drawn  little  by  little  to  the  other  side,  affording  a cool  and  refresh- 
ing surface  to  the  body  and  the  means  of  removing  a soiled  sheet  without 
disarranging  the  bed,  as  a whole,  or  the  patient  to  any  degree.  One 
thing  in  the  making  of  such  a bed  must  be  observed — the  scrupulous 
avoidance  of  wrinkles. 

The  room  should  be  stripped  of  all  unnecessary  paraphernalia,  in 
terms  of  ornament  and  superfluous  furniture,  which  only  serve  to  catch 
and  distribute  the  dust;  the  walls,  and  the  floors,  too,  if  of  hard  wood, 
being  made  bare. 

The  temperature  should  be  from  65°  to  68°  F.,  and  the  bed  so  placed 
as  to  avoid  drafts,  but  not  air. 

Such  a room  may  be  secured  by  the  use  of  roofs,  verandas,  porches, 
or  balconies  in  fair  weather,  and  wide-open  rooms  in  storms. 

The  degree  of  cold  in  open-air  treatment  is  immaterial. 

Open-air  Treatment. — ^The  patient  may  not  be  exposed  to  the  open 
air  on  a cold  winter’s  day  without  the  observance  of  certain  precautions. 
In  the  first  place,  the  bed  must  be  so  prepared  that,  no  matter  how  cold 
the  day  or  blustering  the  wind,  the  surface  of  the  body  will  not  be  chilled 
nor  inadvertently  exposed. 

The  technique  is  as  follows:  Over  the  woven-wire  sping  is  spread  a 
blanket  large  enough  to  spread  well  beyond  the  sides  and  below  the  foot 
of  the  bed. 

Over  the  blanket  is  spread  a rubber  sheet,  paper,  or  other  light 
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material  impermeable  to  air.  Upon  these  two  materials  is  placed  the 
mattress,  upon  which  the  bed  is  made  in  the  usual  manner,  as  just  des- 
cribed, except  that  the  quantity  of  coverings  is  adapted  to  the  weather. 
Now  over  this  bed  (the  mattress  and  its  appropriate  coverings)  in  which 
the  patient  lies,  the  rubber  sheet  and  blanket  are  drawn  up  and  folded, 
as  one  would  make  an  envelope,  and  secured  with  pins,  thus  enclosing 
the  whole  bed.  The  result  of  this  manccuver  is  that  the  blanket  is  on 
the  outside,  the  rubber  next,  and  then  the  bed-coverings. 

The  object  to  be  attained  is  to  so  enwrap  the  patient  that  the  cold 
air  cannot  work  under  or  into  the  bed-clothes,  as  with  the  shifting  currents 
of  out-of-doors  it  easily  does  when  the  bed  is  made  without  these  pre- 
cautions. 

The  patient  wears,  instead  of  the  cotton  night-shirt  opened  all  the 
way  down  the  front  or  back  for  convenience  of  examination  and  local 
applications,  as  when  treated  indoors,  a suit  of  light  flannel  underclothing 
and  socles  or  stockings. 

The  hot-water  bottle  should  always  be  put  at  the  feet,  and  on  the  head 
a cap  or  hood  suited  to  the  degree  of  cold. 

One  must  take  care  that  the  bed-coverings  are  of  the  lightest  rnaterial 
compatible  with  warmth,  as  flannel  blankets  or  eider-down  quilts,  for 
excessive  weight  may  embarrass  respiration. 

The  amount  of  covering,  too,  must  be  carefully  regulated  to  the 
weather  and  the  patient’s  comfort,  as  it  is  not  desirable  that  he  should  be 
kept  in  a constant  perspiration.  In  the  warmer  weather  the  rubber  sheet 
may  be  dispensed  with  and  later  the  enclosing  blanket. 

When  there  are  high  winds,  shelter  from  protecting  walls  or  screens 

should  be  sought.  . . 

If  one  does  not  have  the  conveniences  for  getting  the  patient  out  of 
the  house,  such  a room  as  I have  described  may  be  used,  every  window^ 
being  thrown  wide  open,  or  even  the  sashes  removed,  day  and  night, 
regardless  of  the  weather.  If  it  snows  or  is  dusty,  cheese-cloth  screens 
may  be  used  in  the  windows,  and  only  a driving  rain  determines  the 

closure  in  that  direction.  • x i. 

As  a rule,  at  night  the  patient  is  withdrawn  from  the  open  air  to  such 


a room.  „ ^ ^ 

The  nurses  must  be  dressed  for  out-of-doors — in  winter  in  coats  or 

furs,  gloves  or  mittens,  leggings,  and  hoods.  , , , , • 

The  fact  that  the  patient  is  out-of-doors  demands  double  vigilance, 
first,  to  prevent  his  'exposing  parts  of  his  body  to  the  cold,  as  may  occy 
from  disarrangement  of  the  clothes  by  a restless  patient,  and  second, 
especially  when  delirium  is  present,  to  guard  against  the  carrying  out 
of  self-destructive  impulses,  accidents  which  form  so  lamentable  a chap- 
ter in  the  disease.  xi,  i u +1-.0 

When,  for  purposes  of  examination,  local  applications,  the  bat  1, 

use  of  the  bed^pan,  etc.,  the  body  must  be  exposed,  the  windows  are 
closed  long  enough  for  the  temperature  of  the  room  to  permit  the  pr  - 

am  conversant  with  no  measure  in  the  treatment  of  acute  inteetious 
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diseases  that  impresses  one  more  promptly  or  more  decidedly  with  its 
worth  than  this. 

The  most  enthusiastic  advocate  of  open-air  treatment  is  the  patient 
himself.  The  change  in  him  begins  almost  immediately;  respiration  is 
easier,  the  pulse  of  better  quality,  nervous  manifestations,  restlessness, 
and  delirium  diminished,  and  sleep  is  improved. 

On  my  service  at  Bellevue  Hospital  we  have  adopted  this  line  of 
treatment  as  a routine,  and  1 have  never  yet  seen  a pneumonia  patient 
who  wished  to  go  back  from  the  open  air  into  the  ward. 

To  what  this  procedure  owes  its  efficacy  is  not  yet  entirely  clear.  One 
might  assume  that  it  was  to  the  greater  content  of  oxygen  in  the  air  re- 
spired out-of-doors,  but  I have  seen  patients  treated  in  rooms,  with  all  the 
windows  wide  open  in  winter,  show  embarrassment  of  breathing  within 
ten  minutes  after  the  windows  were  closed  for  one  of  the  purposes  speci- 
fied above,  and  ask  that  they  be  opened  again  at  once,  entire  relief  en- 
suing. Certainly  there  could  be  no  impoverishment  of  the  air  in  the 
room  in  such  a brief  period. 

Observations  at  Bellevue  Hospital  have  demonstrated  two  facts  of 
importance:  first,  that  exposure  to  the  open  air  will  increase  the  blood- 
pressure  10  to  20  millimeters  of  mercury  promptly,  and  that  after  a half 
hour  in  the  ward,  though  it  be  well  ventilated,  a corresponding  fall 
occurs,  with  again  a rise  on  further  exposure;  second,  that  this  rise  is 
more  marked  when  the  temperature  is  low.^ 

Personally,  I feel  that  the  cold  air,  or  the  moving  air,  which  has  the 
same  effect,  stimulating  the  nerves  of  the  face  and  nasal  mucous  mem- 
brane, causes  a reflex  effect  on  the  vasomotor  nerves  of  the  deeper  vessels, 
as  the  splanchnics,  to  increase  blood-pressure.  It  is  highly  probable  that 
this  is  by  no  means  the  only  factor  in  the  beneficial  results. 

Care  of  the  Body. — This  important  field  of  therapy,  in  which  the 
trained  nurse  plays  the  dominant  role,  is  too  frequently  and  without 
excuse  a “terra  incognita”  to  the  physician,  who,  when  a trained  nurse 
is  not  at  hand,  is  cdmpelled  to  leave  the  patient’s  comforts  and  needs  to 
the  chance  of  the  environment,  often  with  unhappy  results. 

A tepid  sponge-bath,  using  Castile  soap,  should  be  given  daily,  both 
for  purposes  of  cleanliness  and  comfort.  In  a room  at  65°  fo  70°  F., 
little  risk  is  run  in  exposing  the  body  for  the  Bath,  but,  if  the  patient  or  the 
family  entertain  fears,  it  may  be  done  between  blankets,  exposing  one 
part  at  a time. 

Only  at  critical  periods,  when  the  most  rigid  rest  is  enjoined,  should 
the  bath  be  omitted. 

The  care  of  the  mouth  is  of  prime  importance,  as  the  coated  tongue, 
the  sordes  upon  teeth  and  lips,  bits  of  food  lying  in  dead  spaces,  contribute 
putrefactive  processes  and  invite  pathogenic  invasion  of  the  mucous 
membrane  and  adjacent  structures. 

Cotton  swabs  on  wooden  tooth-picks  or  other  applicators,  wet  with 
a solution  of  boric  acid  (2  per  cent.),  or  saturated  (4  per  cent.),  should 
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be  used  on  the  tongue,  cheeks,  lips,  and  teeth,  especially  searching  the 
dead  spaces.  Half-strength  Dobell’s  solution  may  be  used  for  the  same 
purpose. 

If  there  is  a thick  coat  upon  the  tongue,  or  sordes  on  teeth  or  lips, 
half-strength  peroxide  of  hydrogen  will  be  found  very  useful,  while  the 
edge  of  a whalebone  proves  a valuable  adjuvant  in  clearing  the  tongue. 

When  the  mouth  is  very  dry,  equal  parts  of  albolene  and  2 per  cent, 
boric-acid  solution,  with  lemon-juice  added,  is  a grateful  application, 
while  in  case  fissures  are  present,  the  breath  fetid,  and  evidences  of  sto- 
matitis are  apparent,  a good  mixture  for  local  use  is  the  following; 

Carbolic  acid  (watery  solution,  1 to  20), 

Glycerine,  aaf5j; 

Boric  acid  (saturated  watery  solution),  fSviij. 


Equally  scrupulous  attention  should  be  given  to  the  nose,  lest  by  its 
obstruction  the  patient  be  converted  into  a mouth-breather,  with  an  ag- 
gravation of  conditions  just  mentioned.  Dried  secretions  may  be  soft- 
ened by  sweet  oil  or  vaseline,  and  the  nose  cleansed  with  boric-acid  solu- 
tions of  2 to  4 per  cent,  strength,  using  the  cotton  swab  on  a tooth-pick  as 
an  applicator.  The  external  nares,  especially  if  there  be  fissures  and 
excoriations,  should  then  be  anointed  with  the  oil  or  vaseline. 

The  eyes  must  be  kept  free  from  collecting  secretions  by  the  use  of 
boric-acid  solutions  of  the  same  strength  as  for  the  mouth  and  nose. 
The  genitals,  parts  sometimes  neglected,  should  be  attended  to,  espe- 
cially in  the  very  sick. 

Diet. — In  acute  infectious  diseases  we  know  that  the  febrile  con- 
dition, the  pyrexia  'per  se,  increases  the  need  of  caloric  intake  some  20 
to  30  per  cent. — average  25  per  cent.  This,  added  to  the  requirement 
in  health  in  the  man  of  average  weight,  would  make  the  demands  of  our 


patient  some  2800  to  2900  calories.  _ i i i 

Moreover,  in  acute  infectious  disease,  proteid  loss  is  increased  by  the 
effect  of  the  fever  itself  and  by  the  destructive  effects  of  the  toxins,  a 
loss  which  is  still  further  added  to  by  starvation. 

The  theoretical  quantity  of  food,  then,  is  33  calories  plus  25  per  cent, 
for  fever,  or  about  40  calories  per  kilo,_  or,  for  the  man  of  average  weight 
of  70  kilos  or  154  pounds,  2800  calories,  which  shall  contain  /O  to  100 

grams  of  proteid.  ^ • e i 

Milk  should  furnish  the  basis  of  our  dietary,  and  is  far  and  a^Nay 

the  best  single  food  which  we  can  offer  our  patient,  but  no  single  food 

quite  meets  our  theoretical  needs.  ^ 1 1 , a r 

The  analysis  of  good  milk  will  show  about  4 per  cent,  of  fat,  4.o  per 

cent,  of  sugar,  and  3.5  per  cent,  of  proteid.  ^ . j 

Using  Rubner’s  figures,  we  should  find  that  a litre  of  milk  contained 
700  calories.  Average  milk  will  run  about  640  calories  to  the  quart,  or 

20  calories  to  the  ounce.  , . , , i a. 

Now  it  will  be  seen  that  in  order  to  obtain  the  theore  ical  needs, 

2800  calories,  from  milk,  we  should  have  to  use  over  a ga  Ion  a day, 
which  at  once  stamps  the  effort  as  impracticable.  Moreover,  that  amount 
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of  milk  would  contain  some  150  grams  of  proteid,  an  amount  unneces- 
sarily large,  and  perhaps  even  burdensome.  If  we  turmsh  him  with  /O 
or  SO^m-ams  a day,  a sufficiency  in  his  condition,  we  shall  require  but  little 

more  ffian  2 quarts  of  milk  to  obtain  that  amount.  _ 

It  is  now  apparent  that,  to  make  up  the  necessary  calories,  some- 
thincr  must  be  added  to  the  milk,  or  given  in  addition  to  the  milk.  1 his 
could  be  done  by  adding  cream,  one  ounce  in  each  glass  or  two  ounces  in 
each  glass.  Reckoning  gravity  cream  (16  per  cent.)  as  equal  to  about 


100  calories  per  two  ounces,  in . 

riched  to  960  calories  to  the  quart;  in  the  latter,  to  1280  calories  to  the 
quart.  I have  seen  even  richer  milk  and  cream  mixtures  given  to  patients 
without  harm,  but,  recognizing  fat  as  the  most  difficult  of  the  food-stufts 
to  digest,  and  its  tendency  to  induce  flatulency,  and  knowing  that  it  does 
not  rank  with  carbohydrate  as  a sparer  of  proteid,  I prefer  to  add  sugar 
to  the  milk,  or  cereals  or  other  carbohydrate  to  the  diet. 

If  6 per  cent,  of  milk-sugar  were  added,  an  amount  which  does  not 
make  the  milk  disagreeably  sweet  to  most  patients,  one  will  get  a milk 
of  about  900  calories  to  the  quart.  Even  larger  quantities  of  sugar  are 
well  borne  by  many  patients.  Using  this  as  a basis  of  our  dietary,  we 
may  add  cereals,  such  as  oatmeal,  one  large  serving  of  which,  5.5  ounces, 
affords  100  calories;  or  hominy,  one  large  serving,  4.2  ounces,  equaling 
100  calories;  or  rice,  an  ordinary  cereal  dish  of  three  ounces  furnishing 
100  calories.  Two  ounces  of  cream  (100  calories)  and  three  teaspoon- 
fuls of  granulated  sugar  (100  calories)  over  such  a cereal  makes  the 
total  amount  to  300  calories. 

Other  foods  which  may  be  added  during  the  febrile  period  are  eggs, 
raw  or  soft  cooked  (each  70  calories),  cup-custard  (ordinary  cup,  100 
calories),  broths  of  cereals  and  milk,  gelatine  jellies  containing  sugar, 
drinks  containing  sugar.  In  prolonged  cases  bread  and  butter  (one 
slice  of  white  bread,  one  and  a half  ounces,  100  calories;  one  pat  of  butter, 
half  an  ounce,  100  calories),  and  in  defervescence  scraped  meat  and  vege- 
tables. 

"When  milk  itself  is  not  well  borne,  some  of  the  milk  products  may  be 
substituted  with  success,  but  it  must  be  remembered  that  they  have  a 
lower  caloric  value  than  the  milk.  Among  these  I may  mention  kumyss 
(one  glass  of  7 ounces,  100  calories),  buttermilk  (one  and  one-half  glasses, 
9^  ounces,  100  calories),  whey  (two  glasses,  13  ounces,  100  calories). 
Matzoon,  zoolak,  and  other  fermented  millcs  may  be  given  in  place  of 
kumyss.^ 

If  the  patient  craves  meat  soups,  or  the  appetite  is  improved  by  them, 
they  may  be  allowed  in  moderation. 

In  considering  the  dietary,  it  must  be  remembered  that  at  the  onset, 
and  when  the  intoxication  is  most  intense,  there  is  some  impairment  of 
digestion,  diminished  saliva,  and  hydrochloric  acid.  The  ferments  and 
motility  of  the  stomach  and  intestine,  except  in  the  distal  end,  are  not 
much  affected,  and  the  alimentary  canal  soon  regains  its  functions. 

1 See  Fisher’s  Tables,  Journal  American  Medical  Association,  vol.  xlviii,  pp.  1316 
to  132.5. 
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For  the  first  day  or  two,  when  anorexia  prevails,  I should  consider  this 
symptom  as  a hint  to  desist  from  urging  food,  simply  offering  every  two 
or  three  hours  that  portion  of  a glass  of  milk  that  can  be  taken  without 
disgust  or  distress.  Jf  the  food  is  taken  when  offered,  and  is  well  borne, 
increase  the  milk  up  to  two  c[uarts  a day,  adding  sugar  to  the  milk  later, 
and  then  cereals  and  eggs,  the  necessity  for  approximation  to  the  theoret- 
ical caloric  need  increasing  with  the  duration  of  the  disease,  thus  obtain- 
ing in  the  prolonged  bronchopneumonias  and  certain  influenza  pneu- 
monias. 

If  vomiting,  diarrhoea,  or  increased  flatulency  occur,  cutout  the  cream 
or  the  milk-sugar,  if  either  is  being  used,  and,  if  this  is  not  effectual,  skim 
the  milk,  boil  the  milk,  use  buttermilk,  or  stop  all  food  for  a time. 

If  diarrhoea  or  flatulency  occur  when  cereals  are  administered,  stop 
them  until  their  influence  on  the  condition  is  determined. 

Drinks. — Water  should  be  given  in  amounts  sufficient  to  satisfy  the 
patient’s  thirst,  or  if  the  patient  is  stuporous,  should  be  offered  him  at 
regular  intervals. 

A study  of  the  intake  of  water  in  a large  number  of  cases  of  pneumonia 
by  Wyss  showed  astonishing  amounts — 3000,  4000,  6000  cubic  centi- 
meters, and  even  more,  which  greatly  exceeded  the  measurable  output. 
Evidently,  then,  there  is  a very  great  water  utilization  in  pneumonia — 
whether  because  of  increased  output  through  the  lungs,  as  a result  of 
increased  respiration,  or  because  retained  in  the  tissues  for  other  pur- 
poses, is  not  quite  clear;  if  correlated  with  the  retained  chlorides,  it  would 
look  as  if  water  was  retained  for  useful  purposes.  An  increased  viscosity 
of  the  blood  in  pneumonia,  adding  resistance  to  a weakened  heart,  and 
the  knowledge  of  the  disorders  of  metabolism  incident  upon  a depriva- 
tion of  water  undergone  by  the  tissues,  make  the  administration  of  suffi- 
cient fluids  imperative.  In  addition  to  water  one  may  give  lemonade, 
orangeade,  or  the  juice  of  other  fruits,  as  grape  or  grape-fruit.  A good 
drink,  a mild  diuretic,  and  gentle  laxative  is  the  Imperial  drink,  made 
of  i ounce  of  cream  of  tartar  to  3 pints  of  boiling  water  (to  get  it 
in  solution),  with  the  addition  of  sugar  and  lemon-juice  or  peel  to  the 
taste,  given  hot  or  cold  ad  libitum.  These  drinks  carry  with  them  m 
the  sugar  a considerable  amount  of  nourishment. 

Bowels.— The  patient  should  be  given  a cathartic  at  the  beginning 
of  the  treatment,  if  for  no  other  purpose,  to  assure  the  physician  that  his 
patient  shall  not  have  poisonous  materials  absorbed  from  a constipated 
gut  to  add  their  deleterious  effects  to  those  of  the  toxins.  Calomel  and 
salts,  or  salts  alone,  may  be  administered.  Calomel,  on  account  of  ite 
anti-emetic  property,  is  especially  indicated  if  there  is  nausea  or  vomit- 
ine:  Give  i grain  every  fifteen  minutes  for  four  to  six  doses,  or  ^ gram 

at  the  same  intervals  for  ten  doses.  Three  or  four  hours  later  follow  the 
calomel  with  salts— Epsom,  Rochelle,  or  Glauber  s— m doses  of  i to 
ounce,  in  one-half  or  three-quarters  of  a glass  of  water. 

The  bowel  should  be  emptied  every  other  day  by  enemata  or  sa^lines, 
but  no  drastic  purging  should  be  permitted,  as  it  effects  no  good,  and  may 
induce  exhaustion. 
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I hcivc  never  been  convinced  tlifit  & large  dose  of  calomel  at  the  begin- 
ning of  pneumonia  had  an  efiect  to  abort  the  process,  and  so  do  not  ad- 
vise it.  • 1 p 1 

But  the  state  of  the  bowel  demands  our  attention,  not  only  for  the 

avoidance  of  constipation  and  its  results,  but  also  because  the  intestine 
is  specifically  aft'ected  by  the  toxins  of  the  disease,  which,  impinging  on 
musculature  or  nerve  supply,  induce  in  the  distal  portion  a condition  of 
pai’esis,  with  consequent  collection  of  gases  that  is,  meteorism.  Meteor- 
ism  occurs  in  over  half  of  the  cases  and  often  very  early  in  the  attack. 
It  is  most  marked  in  the  severely  ill,  in  alcoholics,  in  the  aged,  and  is  par- 
ticularly common  in  infants. 

The  danger  lies  not  only  within  the  bowel,  the  paretic  state  of  which 
encourages  fermentative  and  putrefactive  processes,  but  also  in  the  fact 
that  the  collecting  gases  push  up  on  the  diaphragm,  encroach  upon  the 
respiratory  space,  encourage  atelectasis,  and  embarrass  the  heart  action. 
For  these  reasons  the  relief  of  this  condition  often  becomes  the  most 
urgent  demand  upon  our  therapeutic  endeavor. 

The  treatment  aims  at  preventing  the  formation  of  gas  by  regulating 
the  food,  avoiding  especially  excesses  of  fats  and  sugar  by  attending  to 
the  proper  evacuations.  Relief  is  afforded  by  catharsis,  by  enemata, 
especially  those  containing  the  oil  of  turpentine,  e.  g.,  \ to  1 ounce  of 
the  turpentine  to  1 pint  of  soap-suds  enema;  by  hot  stupes,  or  by  adding 
a dram  of  turpentine  to  the  hot  water  in  which  the  flannel  of  the  stupes  is 
to  be  dipped,  or  by  brushing  the  abdomen  lightly  with  absorbent  cotton 
saturated  with  turpentine  before  the  stupes  are  laid  on ; by  inserting  a soft, 
pliable  rubber  catheter  12  to  15  inches  into  the  bowel;  or  by  oil  of  turpen- 
tine, given  by  the  mouth  in  doses  of  10  minims  in  capsules  or  in  emulsion, 
flavored  with  cinnamon  or  other  aromatic,  every  four  hours. 

The  tone  of  the  intestinal  wall  may  be  improved  by  strychnine  in 
doses  of  grain  three  or  four  times  a day. 

I will  mention  one  other  measure,  the  success  of  which,  in  the  few 
cases  that  have  come  under  my  observation,  has  been  exceedingly  grati- 
fying. It  is  the  electric  injection. 

The  bowel  is  filled  with  physiological  salt  solution  (one  teaspoonful 
to  the  pint),  and  a metal  conductor  is  inserted  into  the  rectum.  The  con- 
ductor must  be  covered  with  an  insulator.  A metal  probe  or  applicator 
inside  a catheter  may  answer,  or  a Kemp  rectal  tube,  with  a hard-rubber 
outside  and  a metal  core.  A faradic  current,  furnished  by  an  induction 
coil  or  a galvanic  current,  completes  the  outfit.  To  the  metal-conductor 
in  the  rectum  is  applied  one  pole  (positive),  and  to  the  abdomen  the  other 
(negative),  using  a broad  sponge  electrode.  With  the  faradic  current 
one  may  use  the  whole  strength  of  the  battery  of  one  cell  if  needed;  of 
the  galvanic,  5 to  20  milliamperes,  or  possibly  a little  more,  avoiding  the 
causation  of  any  pain. 

The  response  is  usually  prompt  and  striking.  One  may  appreciate 
it  by  leading  the  end  of  the  rectal  tube  under  water  to  observe  the  dis- 
charge of  gas.^ 

I am  indebted  to  Dr.  Leander  Shearer  for  the  details  of  this  procedure. 
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Hydrotherapy. — Hydrotherapy  is  but  a branch  of  the  great  field 
of  physical  therapy.  This  branch  of  our  treatment,  which  includes  air, 
water,  light,  heat,  cold,  counterirritation,  electricity,  massage,  exercise, 
etc.,  1 consider  to  have  been  grossly  neglected  in  the  plan  of  our  medical 
education.  That  these  measures  afford  comfort  is  a matter  of  daily 
experience;  that  they  exert  curative  influences  I am  convinced.  Of  air 
I have  spoken;  of  water  I will  add  a word,  because,  though  I would  not 
sacrifice  the  benefits  of  the  open-air  treatment  to  the  demands  of  hydro- 
therapeutic  measures,  there  are  times,  as  during  the  heated  season,  and 
places  where  the  former  cannot  be  carried  out  or  reap  the  full  measure  of 
success,  that  invite  the  application  of  water. 

Good  results  can  only  follow  nicety  of  techniciue,  and  many  measures 
of  physical  therapy  have  been  condemned  because  of  slothfulness  of 
acquisition  or  slovenliness  of  application. 

To  no  one  do  we  owe  more  than  to  Baruch  for  the  persistent  and  con- 
sistent advocacy  of  hydrotherapy  in  this  country.  1 shall  content  my- 
self with  following  his  instructions  closely.  (See  also  article  on  Hydro- 
therapy.) 

Water  is  used  for  purposes  of  cleanliness  and  comfort,  also  for  cura- 
tive effects,  and  it  is  of  its  use  in  this  latter  sense  that  I now  write. 

Baruch’s  preference  is  for  the  chest  compress.  For  its  preparation 
and  application  see  article  on  Hydrotherapy. 

It  should  fit  snugly,  but  not  embarrass  breathing.  A fresh  compress 
should  be  ready  for  immediate  application,  as  the  chest  should  not  be 

left  0XTDOS0Q.. 

The  compress  is  to  be  renewed  each  hour,  if  the  rectal  temperature 
is  above  99.5°  F.  and  if  the  finger  inserted  under  the  compress  finds  it 

warm;  if  cool,  it  is  not  to  be  changed.  ^ uoi  1 1 

Dr.  Baruch  gives  the  following  important  advice:  bhoulcl  the 

patient  evince  stupor  or  muttering  delirium,  a lower  temperature  should 
be  adopted  and  the  chest  should  receive  one  or  more  dashes  of  colder 
water  before  the  renewal  of  each  compress.  The  same  procedure  is 
indicated  in  bronchopneumonia  when  the  bronchi  are  blocked  y 
secretions  or  cyanosis  exists.-  ...  A higher  temperature  than  60  b. 
may  be  used  if  there  is  much  jactitation,  insomnia,  or  excitability,  in 
the  latter  event,  great  benefit  will  accrue  from  allowing  the  compress  to 
remain  two  hours,  and  moistening  it  more  thoroughly  before  application 
thus  converting  the  compress  into  a soothing  fomentation  that  is  no 

relaxing  like  a poultice.”  , , 

If  the  patient  remains  cold  and  blue,  and  the  compress  does  not  ge 

warm,  then  the  flannel  alone  is  applied  until  the  skm  is  warm  and  a hot 

mustard  foot-bath  is  given.  _ 

It  is  asserted  that,  after  the  momentary  contraction  of  the  superficia 
vessels  on  the  application  of  the  compress,  a tonic  dilatation  ensues,  a 
active  hyperemia  by  which  the  blood  is  propelled  more  vigorously  through 
the  vessels  ^ 

'Moreover,  it  has  been  asserted  that  the  pulmonary  vessels  are  sup- 
plied with  nerves,  coming  off  from  the  second  to  the  seventh  dorsals, 
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whose  somatic  supply  is  distributed  to  the  skin  of  the  chest  and  abdomen 

as  far  as  the  umbilicus.  , . . „ .1 

Through  this  medium  it  is  fair  to  assume  that  influences  are  exerted 

by  the  compress  upon  the  vascular  supply  to  the  lungs. 

The  improvement  in  the  patients  is  seen  in  the  deeper  respiration, 
better  aualitv  of  pulse,  diminution  in  nervous  manifestations,  better 
sleep  and  appetite,  moister  skin,  and  freer  diuresis. 

I have  o-iven  much  space,  and  gone  quite  into  detail  m the  considera- 
tion of  the*^care  of  the  patient,  because,^  with  this  and  the  assistance  of 
fresh  air  or  cold  water,  the  great  majority  of  our  patients  get  well,  and 
because  without  it  some  of  our  patients  do  not  get  well  who  otherwise 
mio-ht  and,  finally,  because  the  man  who  busies  himself  much  with  the 
care  of  the  patient  indulges  himself  little  in  the  medication  of  the 

^ Symptomatic  Treatment. — All  symptoms  do  not  need  treatment, 
and  not  all  of  those  that  do  require  drugs.  I believe  that  other  measures 
of  relief  should  be  exhausted,  as  a rule,  before  we  have  recourse  to  drugs. 
In  that  way  we  come  to  use  but  few  drugs  and  learn  to  use  the  few  well. 

Fever. — ^The  views  on  the  significance  of  fever  afford  an  interesting 
study,  not  always  in  agreement,  but  I think  the  trend  of  opinion  to-day 
is  voiced  by  Dr.  AV.  G.  IVIacCallum,  who,  in  his  Harvey  Lecture,  says 
of  fever,  that  it  “is  in  its  essentials  a protective^  reaction.”  Many 
physicians  assume  the  correctness  of  the  lay  expression,  the  patient  is 
burning  up  with  fever,”  and  feel  impelled  to  quench  the  flame. 

The  truth  of  the  matter  is  that  the  amount  of  heat  produced  during 
fever  is  trivial  compared  with  that  freed  by  many  ordinary  muscular 
activities  of  daily  life.  The  significance  of  fever,  so  far  as  heat  production 
and  elimination  are  concerned,  seems  to  be  that  the  balance  is  not  disturbed 
to  any  appreciable  degree,  but  that  this  balance  is  established  on  a higher 
level  by  the  heat-regulating  center,  which  center,  under  fliese  unusual 
demands,  shows  an  instability,  the  degree  and  character  of  which  are 
expressed  by  the  character  of  the  temperature  curve. 

If  this  be  so,  there  is  no  call  or  interference  if  the  temperature  is  riot 
excessive,  and  temperatures  of  104°  and  105°  F.,  if  the  patient  is  other- 
wise doing  well,  are  not  to  be  considered  as  such. 

This  does  not  mean  that  hydrotherapeivtic  measures  are  not  indicated, 
for  their  effects  on  heart  and  lungs  and  other  organs  are  of  primary  im- 
portance, and  that  upon  the  temperature  is  incidental. 

However,  it  is  possible  for  the  heat-regulating  mechanism  to  fail, 
and  a degree  of  temperature  to  prevail  that  constitutes  a real  menace  to 
life;  we  speak  of  this  as  hyperpyrexia. 

I believe  that  the  only  safe  and  rational  way  of  combating  hyper- 
pyrexia is  by  the  use  of  cold — that  antipyretics  entail  a danger  to  vital 
centers  that  renders  their  use  warrantable  only  as  a dernier  resort. 

One  may  have  recourse  to  one  of  several  procedures,  such  as  a cold 
bath  in  the  tub,  after  the  manner  of  using  a Brand  bath  in  typhoid  fever; 
a bath  in  bed,  a trough  being  devised  with  the  aid  of  a rubber  sheet,  whose 
^ Archives  of  Internal  Medicine,  vol.  ii. 
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edges  arc  raised  by  rolled  blankets  or  are  fastened  to  a rope  or  clothesline 
run  around  the  bedposts;  a cold  pack,  the  patient  being  enwrapped  in 
a wet  sheet  over  which  cold  water  is  poured  or  ice  rubbed;  or  sponging 
with  ice  water,  the  patient  lying  on  a dry  blanket. 

It  is  to  be  remembered  that  it  is  not  desired  or  desirable  to  lower  the 
temperature  to  normal,  but  to  bring  it  within  safe  limits,  and  when  the 
temperature,  which  should  be  taken  from  time  to  time,  is  at  or  about 
102°  F.  by  the  rectum,  one  should  desist.  The  baths  are  to  be  repeated 
when  the  temperature  approaches  the  danger-point. 

Rectal  injections  of  cold  water  are  efficacious  to  some  degree. 

Cough. — The  cough  of  pneumonia  may  be  due  either  to  the  accom- 
panying pleurisy  or  to  bronchitis. 

When  due  to  pleurisy,  it  occurs  early,  is  nagging,  exhausting,  and  ac- 
complishes nothing.  It  should  be  alleviated.  This  is  accomplished  by 
measures  aimed  at  the  pleurisy,  such  as  counterirritation,  application  of 
heat  and  cold,  or  strapping  the  chest.  If  these  are  not  efficacious,  codeine 
in  doses  of  ^ to  ^ grain,  should  be  given  at  two-hour  intervals.  In  the 
most  severe  cases  it  is  necessary  to  have  recourse  to  morphine.  One 
uses  small  doses  to  begin  with,  grain  every  four  hours,  increasing  the 
quantity  until  results  are  obtained. 

When  the  cough  is  due  to  bronchitis,  it  is  purposeful,  empties  the 
bronchi  of  secretions,  and  should  not  be  interfered  with,  unless  it  is 
exhausting,  keeping  the  patient  awake,  and  endangering  a faltering 
circulation.  The  inhalation  of  steam  from  a croup-kettle  or  similar 
device,  or  steam  medicated  with  the  compound  tincture  of  benzoin,  pour- 
ing 1 or  2 drams  on  the  hot  water  in  the  kettle,  may  be  tried,  or  such  a 
mixture  as  the  following,  first  made  known  to  me  by  Dr.  Francis  Delafield, 
which  I have  found  very  efficacious  in  some  instances: 

Alcohol, 

Chloroform,  ..re 

Creosote,  aafoss.-— M. 

M.  et  Sig. — For  inhalation.  Pour  ten  drops  on  the  moistened  sponge  of  a 
Robinson’s  inhaler,^  a perforated  zinc  device  fitting  over  the  mouth  and  nose,  and 
to  be  worn  as  long  as  the  patient  desires. 

If  the  cough  is  persistent  and  exhausting,  codeine  or  morphine  may 
be  used,  as  just  described. 

In  very  weak  patients,  where  the  signs  of  accumulating  secretions  are 
marked,  the  effort  should  be  made  to  render  the  cough  more  efficacious, 
by  turning  the  patient  on  his  side  to  facilitate  the  discharge  of  mucus,  and 
by  the  use  of  strychnine  in  doses  of  gV  to  sg  grain,  four  times  a day. 

Personally,  I object  to  the  so-called  expectorants,  first,  because  I 
fear  the  disturbance  to  the  stomach  that  may  ensue,  with  impairment  of 
appetite  and  nutrition,  and  second,  because  I am  skeptical  as  to  the 
accomplishment  of  what  they  are  supposed  to  do.  There  are  so  many 
able  clinicians  opposed  to  my  views,  however,  that  I will 
monium  chloride  as  the  drug  most  commonly  recommended,  which  may 
be  used  in  3-grain  doses  every  two  or  three  hours. 

1 Practically  the  same  inhaler  is  sold  imder  other  names. 
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Pain. If  pain  occurs  in  pneumonia,  it  is  an  early  manifestation  and 

due  to  pleurisy.  Its  relief  is  effected  by  such  local  measures  as  were 
referred  to  above,  the  use  of  the  ice-bag  and  the  splinting  of  the  chest  on 
the  affected  side  by  adhesive  strips  being  particularly  efficacious.  Some- 
times the  pain  is  so  severe  as  to  demand  an  anodyne,  of  which  the  best  are 
codeine  and  morphine,  the  choice  and  the  dosage  depending  on  the  inten- 
sity of  the  symptom. 

Toxemia. — While  the  whole  picture  of  the  disease,  of  course,  ex- 
presses the  action  of  the  toxins,  it  is  their  attack  upon  certain  centres,  or 
oro-ans  of  vital  significance,  that  concerns  us,  such  as  the  brain,  the  cardio- 
vascular, and  the  respiratory  apparatus.  How  rest,  diet,  and  the  care 
of  the  body  limit  the  force  of  their  attack  I have  touched  upon,  but  I 
have  also  to  consider  the  means  of  eliminating  the  toxins  already  elabor- 
ated. This  means  attention  to  the  emunctories  and  their  functions,  as 
the  skin,  the  Iddneys,  and  the  bowel.  For  the  proper  performance  of 
their  tasks  nothing  is  comparable  to  a sufficiency  of  water.  We  have 
hinted  at  what  is  probably  the  role  of  water  in  pneumonia  in  maintaining 
the  proper  consistency  of  the  blood,  thus  sparing  burden  to  the  heart; 
in  maintaining  accuracy  of  metabolic  detail,  thus  preventing  autogenous 
toxemia;  at  the  increased  demand  for  water  from  the  increased  respira- 
tion; and  how  jealously  the  tissues  store  up  water,  retaining  sodium 
chloride  to  accomplish  it,  for  useful  purposes,  doubtless,  though  they  are 
as  yet  unknown. 

Vor  all  these  reasons  water  must  be  given  the  patient  frequently  and 
abundantly,  satisfying  the  least  demands  of  his  thirst  and  anticipating  its 
needs  when  the  patient  is  too  stuporous  or  weak  to  demand  it. 

Water  is  the  best  diuretic  we  have.  If  enough  cannot  be  given  by 
the  mouth  to  encourage  the  kidneys,  it  may  be  given  as  an  enteroclysis 
of  physiological  salt  solution,  or  by  the  very  excellent  way  suggested  by 
Murphy,  of  a slow  continuous  irrigation,  the  inflow  and  outflow  through 
a two-way  rectal  tube  so  regulated  that  it  simply  drips.  This  may  be 
continued  as  long  as  it  is  not  irksome  to  the  patient.  In  the  rare  in- 
stances where  the  bowel  fails  as  well,  a hypodermoclysis  of  physiological 
salt  solution  may  be  used. 

Of  the  drugs,  my  own  choice  is  diuretin  (the  double  salt  of  sodium 
salicylate  and  theobromin)  in  doses  of  10  grains  three  times  a day,  or 
one  of  the  alkaline  salts,  such  as  potassium  acetate  or  citrate,  or  sodium 
bicarbonate,  singly  or  in  combination,  in  doses  of  15  to  30  grains  every 
two  hours,  until  the  urine  reaction  is  alkaline,  then  the  dose  is  grad- 
ually decreased. 

It  has  been  suggested  by  Wyss  that,  in  consideration  of  the  uses  to 
which  the  body  puts  sodium  chloride  during  a pneumonia,  and  appre- 
ciating how  poor  in  the  salt  the  diet  is,  that  salt  be  added  to  the  diet,  and 
he  advises,  as  the  result  of  his  observations,  that  10  grams  (3iiss)  a day 
be  given.  He  is  convinced  that  the  patients  have  benefited  by  this  item. 

Delirium. — We  are  prone  to  let  the  p.sychic  aberrations  of  our  patients 
crowd  out  of  our  minds  the  vast  physical  significance  of  delirium.  De- 
lirium is  incompatible  with  bodily  rest;  it  nullifies  our  most  valuable 
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therapeutic  measure;  it  adds  tremendously  to  the  work  of  the  heart  and 
lungs;  it  entails  delusions  which  lead  to  self-destruction.  It  cannot  be 
too  emphatically  stated,  then,  that  delirium  is  a serious  condition  that 
needs  treatment.  The  amelioration  of  the  cerebral  manifestations 
when  the  patient  is  put  in  the  open  air  is  extremely  gratifying.  Hydro- 
therapy, too,  is  efficacious  in  this  direction.  Enough  food,  enough  water, 
a clean  skin,  and  effectual  movements  of  the  bowels  are  potent  factors  in 
diminishing  delirium. 

An  ice-cap  to  the  head  is  often  of  benefit. 

When  in  spite  of  these  measures,  the  restlessness  of  delirium  and  the 
exhaustion  of  sleeplessness  are  sacrificing  our  patient,  morphine,  and  mor- 
phine alone,  answers  our  needs.  The  depre.ssion  of  the  re.spiration,  the 
thickening  of  bronchial  secretions,  the  danger  of  a habit  in  so  short  a 
disease,  are  objections  that  do  not  obtain  if  the  drug  is  properly  used. 

The  drug  should  be  used  hypodermically,  and  in  the  least  doses  that 
will  accomplish  the  desired  result,  beginning  with  xV  to  grain. 

In  cases  where  sleeplessness  rather  than  restlessness  has  been  the 
dominant  manifestation  of  the  cerebral  toxemia,  one  may  use  some  of  the 
milder  hypnotics. 

My  own  preference  is  for  trional,  10  grains  in  a warm  drink,  or  a 
little  wine  or  whisky,  to  be  repeated  in  two  or  three  hours  if  needed;  or 
chloralamid,  20  grains,  to  be  given  in  a cold  solution,  as  heat  decom- 
poses it,  which,  too,  may  be  repeated,  if  needed,  after  the  same  interval. 

In  tiie  delirium  of  alcoholics,  paraldehyde,  in  doses  of  2 drams  to  \ 
ounce,  is  a good  hypnotic  and  sedative. 

In  these  cases  our  chief  reliance  is  morphine,  and  it  must  be  used  a 


little  more  liberally. 

Of  the  use  of  alcohol  in  these  cases  a word  will  be  said  later. 

Chloral,  on  account  of  its  depressant  effect  upon  the  heart,  vessels, 
and  respiration,  I advise  against,  holding  its  use  legitimate  only  in  the 

sthenic  period  of  the  early  days,  , 

Cardiovascular  Symptoms. — Circulatory  failure  is  a dread  that  never 

ceases  to  haunt  the  course  of  a pneumonia. 

It  may  occur  early  when  the  toxemia  is  great;  its  advent  is  more  fre- 
quent as  the  crisis  approaches,  and  it  does  not  always  pass,  even  vith  ffie 
crisis.  I use  the  expression  “circulatory  failure”  advisedly,  because,  de- 
sirous as  it  is  from  the  therapeutic  standpoint  to  know  what  part  of  the 
cardiovascular  apparatus  is  primarily  at  fault,  we  are  still  shuttlecocks 
between  the  battledores  of  conflicting  opinions.  _ There  are  some  vho 
believe  that  the  seat  of  attack  is  the  heart,  undergoing  anatomical  changes 
as  a result  of  toxic  action,  or,  if  not  anatomical,  at  least  functional,  under 
the  same  influences.  On  the  other  hand,  there  are  those  who  are  pro- 
foundly convinced  that  the  vasomotor  system  is  at  fault.  U will  probab  } 
be  found  that  both  are  partly,  neither  wholly,  right,  but  it  has  seeme  o 
me  that  the  evidence  of  animal  experimentation  and  clinical  observation 
points  to  the  vasomotor  centre  in  the  medulla  oblongata  as  the  site  ot 
election  for  the  toxins  of  the  disease,  while  in  the  vast  majority  of  oirc 
latory  deaths  the  heart  has  maintained  its  functional  integrity  up  to  the 
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last.  I am  so  far  convinced  of  this  that  I urge  therapeutic  measures  to 
be  carried  out  on  that  hypothesis  especially. 

Durino-  the  early  or  sthenic  period  of  the  disease,  when  the  pulse  is 
boundino-*and  the  heart  strong  and  overacting,  many  practitioners  use 
circulatory  sedatives,  such  as  aconite  and  veiatium  viiide.  ihat  they 
are  not  of  value  I am  not  ready  to  assert,  but  they  are  two-edged  swords, 
these  circulatory  and  respiratory  depressants.  I do  not  believe  the 
benefit  that  may  accrue  in  a few  skilfully  selected  cases  offsets  the 
damage  that  may  be  done  where  the  judgment  has  been  lame. 

In  the  occasional  case,  with  bloated,  deeply  suffused  face,  laboring 
heart,  and  rapidly  advancing  lesion,  seen  in  the  early  hours,  these  drugs 
might  seem  indicated,  but  I prefer  in  such  cases  the  withdrawal  of  blood 
by  venesection.  Eight  to  twelve  ounces  may  be  taken  from  the  veins 
at  the  bend  of  the  elbow,  or  wherever  a prominent  superficial  vein  makes 
the  procedure  an  easy  one. 

With  each  day  the  possibility  of  circulatory  failure  increases;  usually 
it  begins  insidiously,  but  sometimes  with  startling  rapidity.  The  pulse, 
whose  increase  of  eight  to  ten  beats  per  minute  for  each  degree  of  tempera- 
ture is  looked  upon  as  normal  under  the  circumstances,  now  advances 
in  rate  and  loses  in  quality,  and  that,  too,  though  the  temperature  does 
not  advance,  or,  more  ominous  still,  when  it  is  falling.  It  is  more  empty 
and  gaseous,  later  thready;  perhaps  it  intermits.  The  blood-pressure 
falls,  and  this  study  of  blood-pressure  during  the  disease  I consider  of 
the  greatest  importance,  not  only  to  determine  a prognosis,  but  also  as  a 
guide  in  usage  of  drugs.  The  heart,  under  these  evidences  of  circulatory 
failure,  may  remain  strong  in  its  action  and  regular  almost  up  to  death, 
bespealdng  the  fact  that  the  vasomotor  system  is  at  fault.  On  the  other 
hand,  the  first  sound  may  be  muffled,  the  second  less  accentuated,  the 
cardiac  outline  increased,  and  that,  too,  without  necessarily  connoting 
anatomical  change;  but  yet,  of  course,  leaving  us  in  doubt  as  to  how  far 
the  impairment  of  the  circulation  is  due  to  the  heart  or  to  the  vasomotor 
system. 

In  considering  the  treatment,  one  must  again  reiterate  the  impor- 
tance of  rest,  secured  by  attention  to  the  bed,  by  niceties  of  nursing,  and 
by  treatment  of  delirium;  the  importance  of  a sufficiency  of  food,  and 
especially  water;  of  sleep  and  of  relief  of  constipation;  then  comes  the 
choice  of  drugs. 

These  latter  may  be  divided  into  those  whose  chief  action  is  on  the 
vasomotor  system — caffeine,  camphor,  and  adrenalin — and  those  which 
operate  more  particularly  on  the  heart,  as  digitalis  and  strophanthus. 

Of  certain  other  drugs  which  have  received  a rather  extensive  usage 
as  circulatory  stimulants — alcohol,  strychnine,  and  nitroglycerine — I will 
say  a word  later. 

Our  procedures  vary  somewhat  with  the  degree  of  rapidity  with 
which  the  deterioration  in  the  circulation  manifests  itself. 

We  will  consider,  first,  the  more  insidious  form.  As  soon  as  one  as- 
sures himself  of  the  waning  of  the  cardiovascular  forces,  he  should  re- 
member the  virulency  of  the  toxin  he  has  to  deal  with,  and  how  rapidly 
VoL.  1—46 
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a structure  attacked  goes  from  bad  to  worse.  Nothing  is  to  be  gained  3 
by  temporizing.  Of  the  drugs,  my  own  preference  is  for  caffeine,  using  9 
the  double  salt  of  sodium  salicylate  or  sodium  benzoate  and  caffeine,  9 
on  account  of  their  ready  solubility,  in  doses  of  3 to  5 grains,  hypodermic-  9 
ally,  at  four-hour  intervals.  Its  value  rests  especially  in  the  fact  that  it  9 
stimulates  the  vasomotor  centre,  presumably  just  that  point  in  the  vas-  9, 
cular  mechanism  most  harrassed  and  most  weakened.  It  raises  blood-  9. 
pressure  in  this  way,  and  its  effect  may  be  appreciated  by  the  sphygmo-  9 
manometric  readings.  It  is  crctlited  with  action  upon  the  heart,  but  we  9 
have  not  yet  sufficient  pharmacological  data  to  make  us  place  great  reli-  9 
ance  on  that  property.  We  do  know,  however,  that  it  stimulates  diuresis,  9 
acting  on  the  kidney  apart  from  or  in  addition  to  the  effects  wrought  by  9 
the  bettered  circulation.  9 

For  all  these  reasons,  and  because  so  little  toxic  in  therapeutic  doses,  9 
it  is  a most  satisfactory  drug.  9 

If  caffeine  fails  to  meet  the  demand  made  upon  it,  my  next  choice  is  9 
camphor.  This  drug  is  less  certain  in  its  action  than  caffeine,  and  does  9 
not  act  as  long,  but  often  gives  great  satisfaction.  The  mode  of  admin-  9 
istration  is  by  the  hypodermic  needle,  using  a 10  to  20  per  cent,  solution  9 
in  sterile  olive  oil.  I believe  it  is  ordinarily  given  in  too  small  a dose.  I ^ 
use  3 to  5 grains  every  four  hours,  and  have  no  hesitancy  in  increasing  ^ * 
this  dosage  if  necessary.  The  literature  contains  references  of  cases  of  J \ 
pneumonia  in  which  4 and  5 grams  (60  to  75  grains)  a day  have  been 
used  without  bad  effect.  I have  had  no  experience  with  such  dosage.  y 
The  pharmacology  of  camphor  has  not  been  worked  out  in  detail,  W 
but  it  seems  to  act  upon  the  central  nervous  system  especially,  stimulat- 
ing  it  from  the  beginning,  so  it  may  be  concluded  that  its  beneficial  effect  1 . 
on  the  circulation  is  largely  due  to  its  action  on  the  vasomotor  centre.  j , 
The  extract  of  suprarenal  glands  is  the  third  member  of  this  group  of  | 
vasomotor  stimulants.  Trade  names  have  been  attached  to  the  active  * ' 
extracts,  such  as  adrenalin,  suprarenalin,  etc.  ...  . 

Adrenalin  is  indicated  when  a very  rapid  action  is  desired,  as  in  ^ 
threatened  or  actual  collapse ; it  is,  in  a sense,  an  emergency  drug,  though 
it  has  been  used  at  regular  intervals,  over  a considerable  period  of  tune, 
when  other  drugs  have  failed.  The  dose  is  10  to  15  minims  of  the  1 . 
1000  solution,  intramuscularly. 

It  should  be  given  straight  down  into  a muscle,  because  the  net- 
work of  vessels  in  the  muscle  are  such  as  to  make  the  procedure  prac- 
tically equivalent  to  an  intravenous  one,  as  Meltzer  has  shown.  I ne 
drug  increases  the  blood-pressure  strikingly  and  promptly,  but  the 
action  is  evanescent.  Its  main  effect  is  on  the  vasoconstrictor  nerve- 
endings  in  the  splanchnic  area,  while  operating  less  on  the  vessels  of  the 
heart,  lung,  and  brain;  these  organs  thus  receive  a better  supply  of  blood, 
and  probably  undergo  a more  lasting  improvement  than  the  short  rise 
in  the  curve  of  blood-pressure  would  indicate.  The  drug  also  imts  upon 
the  heart  like  digitalis,  slowing  and  strengthening  it,  but  the  effects  are 

I have  expressed  my  opinion  that,  in  the  vast  majority  of  cas 
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circulatory  .failure,  the  vasomotor  centre  is  at  fault,  but  also  called  atten- 
tion to  tl\e  difficulty  of  excluding  the  heart  as  sharing  in  the  disturbance. 

When,  therefore,  the  sounds  of  the  heart  lose  in  distinctness,  the  car- 
diac outline  increases,  and  arhythnna  or  interniittencies  occur,  although 
we  know  that  in  some  instances  the  autopsy  has  shown  such  a heart  to 
be  anatomically  intact,  I feel  that  we  should  not  neglect  the  possible  needy 
and  should  have  little  fear  of  the  effects  of  unnecessary  stimulation  on  a 
sound  organ. 

In  such  a case  digitalis  is  indicated.  Any  Galenical  preparation  may 
be  used — the  powdered  leaf,  the  tincture,  the  fluidextract,  or  the  infusion. 
The  sine  qua  non  is  a freshly  prepared  drug  from  an  active  leaf.  More 
important  than  any  particular  preparation  is  the  knowledge  of  how  to 
use  some  particular  preparation.  Personally,  I am  fond  of  the  infusion, 
using  2 drams  three  or  four  times  a day. 

In  the  prolonged  attacks  one  must  keep  in  mind  the  possibility  of 
accumulation,  and  intermit  on  the  first  expression  of  it,  or  after  the  third 
day  of  its  use,  for  a day  or  two,  as  a precautionary  measure. 

I prefer  to  use  the  larger  doses,  intermitting  occasionally,  than  to  use 
small  ones  continuously,  as  one  is  sooner  or  later  in  doubt  whether  not 
enough  or  too  much  has  been  given. 

Of  the  active  principles,  one  can  say  that  none  represents  the  whole 
drug  perfectly,  and  any  one  is  a poor  substitute  for  a Galenical  prepara- 
tion. 

Various  preparations,  representing  more  or  less  satisfactorily  the 
virtue  of  the  leaf,  have  been  put  upon  the  market.  I will  mention  two, 
because  in  fairly  extensive  use  at  present — digalen  and  digitpuratum. 

It  is  very  questionable  whether  these  preparations  contain  what  is 
claimed  for  them,  but  that  they  contain  some  of  the  active  principles  of 
the  leaf  there  is  no  doubt.  I have  used  them  both  and  with  results,  but 
am  not  persuaded  that  they  have  any  advantage  over  the  official  prepara- 
tions. 

Much  work  is  being  done  on  strophanthus  at  the  present  time,  the 
result  of  which  will  be  to  place  the  drug  in  a new  light,  and  make  of  it 
one  of  the  most  valuable  members  of  our  medical  armamentarium.  So 
far,  one  may  say  that  the  active  principle,  strophanthin,  represents  the 
total  virtue  of  the  drug;  that,  given  hypodermically,  it  acts  quickly,  in 
thirty  minutes  to  two  hours,  and  in  some  cases  apparently  in  even  less 
time,  and  that  its  effect  is  that  of  digitalis.  By  the  mouth  its  absorption 
is  so  uncertain  as  to  make  its  administration  in  this  way  difficult  and  even 
hazardous.  I advise  that  it  be  given  in  doses  of  ^ milligram  (t4it  grain)  to 
1 milligram  (gV  grain)  hypodermically,  to  be  repeated  in  twelve  hours, 
but  rarely  again,  thus  giving  digitalis  a chance  to  operate.  It  is  to  be 
used  where  cardiac  weakness  and  dilatation  rapidly  advance,  and  is  an 
emergency  drug  for  digitalis.  This  cautious  advice  is  given  in  the  knowl- 
edge of  its  high  toxicity  in  accumulation,  and  in  the  absence  of  clinical 
observation  sufficient  to  define  its  limitations. 

Mcohol  has  been  much  used  in  pneumonia,  I believe  without  justi- 
fication. I believe  that  it  is  never  a true  stimulant.  I believe  that  its 
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chemical  structure,  its  pharmacological  action,  and  its  clinical  effects 
stamp  it  a depressant.  There  are  periodic  of  excitation  in  pneumonia, 
constituting  the  so-called  typhoid  state,  when  alcohol  apparently  does 
good,  but  it  does  it  as  any  other  depressant  or  sedative,  as  morphine, 
would  do  it.  In  the  delirium  of  alcoholic  pneumonia  it  seems  to  do  good, 
quieting  as  the  restoration  of  a drug  does  for  the  time  being  to  a drug 
habitu^,  or  acting  as  a sedative,  as  paraldehyde  will  do.  If,  then,  it 
does  good  under  such  circumstances,  it  should  not  be  looked  upon  as  a 
stimulant  to  be  administered  in  conditions  of  circulatory  failure.  Indeed, 

I believe  there  are  few  cases  in  which  the  patient  would  not  be  better 
oft’  without  than  with  alcohol.  The  argument  for  its  use  as  a food  should 
be  met  by  arguments  for  more  rational  dietaries  in  pneumonia. 

Strychnine  is  another  drug  much  used  as  a circulatory  stimulant. 

It  undoubtedly  has  a stimulant  effect  on  the  nervous  system,  and  Cushny 
calls  it  more  truly  a general  tonic  than  any  other  drug,  but  I believe 
that  its  stimulating  action  upon  any  part  of  the  circulatory  apparatus  is 
feeble,  and  that  it  is  too  often  relied  upon  to  the  exclusion  of  better 

drugs.  . . 1 £ • • 

The  use  of  nitroglycerine  is  absolutely  contraindicated,  for  it  is  a 

depressant  to  the  vasomotor  centre,  and  yet  it  is  a common  thing  to  see 
this  drug  given  in  pneumonia  as  if  it  were  a stimulant  of  the  highest 

value.  T • u 

Upon  caffeine  and  digitalis  we  will  place  our  chief  reliance  m combat- 
ing circulatory  failure. 

Collapse. — At  any  time  during  the  attack,  but  more  especially  as  the 
crisis  approaches,  collapse  may  occur.  This  is  evidenced  by  the  rapid 
prostration,  chilly  sensations,  ashen  face,  clammy  skin,  cyanosis,  soft, 
compressible  pulse,  and  low  blood-pressure.  _ 

The  condition  is  urgent  and  relief  must  be  prompt.  Heat  is 
to  the  extremities  by  hot  cloths,  hot  bottles,  or  hot-water  bags.  Diffu- 
sible cardiac  stimulants  must  be  given.  One  of  the  be^  is  the  stronger 
water  of  ammonia  on  a towel  flicked  before  the  nose.  Follow  this  with 
an  infection  of  10  to  20  minims  of  adrenalin  deep  into  a muscle  or  into 
a vein.  Give  hypodermically  caffeine,  5 grains,  or  strychnine,  3^  gram, 
and  strophanthin,  ,^5  oi-  -h  grain,  into  a muscle.  This  should  later  be 
followed  by  digitalis,  and  the  caffeine  continued  to  maintain  the  cir- 

One  of  the  most  powerful  stimulants  to  the  vasomotor  system  is  a 

high  hot  saline  irrigation  at  110°  F.  _ 

^ Hot  coffee  added  to  this  increases  its  value.  The  effect  of  the 
locally  is  to  constrict  the  splanchnic  vessels  and  so  increase  blood-pres- 

Dyspnoea. — Dyspnoea  is  due  in  the  early  stages  of  pneumoma  m some 
cases  to  pleurisy,' the  pain  inducing  a vduntary 
ing  and  insufficiency  of  oxygenation.  This  may  be 
suL  taken  to  relieve  the  pain.  Only  when  a very  considerable  amoi 
of  the  lung  is  involved  is  the  lesion  responsible  for  dyspnoea,  but  tl  e 
commonest  cause  is  the  intoxication  of  the  respiiatory  cen  re. 
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To  relieve  this  condition,  nothing  is  compaicable  to  the  open-air  treat- 
ment, and  the  oxygen-tank  should  never  be  made  a substitute.  In  dysp- 
noea the  accessory  muscles  are  called  into  play,  and,  as  Magnus-Leyy 
has  pointed  out,  this  excess  of  muscular  action  increases  the  demand  for 
oxygen;  thus,  a vicious  circle  is  established.  It  is  possible  that  the  slight 
increase  of  oxygen  in  the  blood  that  can  obtain  when  pure  oxygen  is 
inspired  instead  of  pure  air  (18.3  per  cent,  by  volume  instead  of  15.3, 
Magnus-Levy)  may  break  this  circle,  as  morphine  does,  by  inducing 
muscular  rest.  When  these  measures  fail,  we  may  have  lecourse  to 
such  respiratory  stimulants  as  we  have  at  hand,  in  the  shape  of  caffeine, 
strychnine,  or  atropine,  but  without  much  anticipation  of  result. 

Pulmonary  CEdema. — OEdema  of  the  lungs  is  an  occasional  accident. 
Place  the  patient  in  the  position  in  which  he  can  breathe  most  easily, 
which  is  usually  a semi-recumbent  one.  One  local  measure  of  value  is 
cupping  the  chest,  which  should  be  done  thoroughly.  As  the  oedema  is 
a circulatory  phenomenon,  relief  is  to  be  sought  by  measures  aimed  at 
it — injections  of  adrenalin,  caffeine,  strophanthin,  and  atropine.  Vene- 
section has,  in  some  instances,  been  followed  by  satisfactory  results. 
A measure  lately  advised,  as  the  result  of  animal  experimentation,  and 
successfully  applied  in  the  clinic,  is  artificial  respiration. 

With  the  patient  in  a semi-recumbent  position,  the  Sylvester  method, 
elevating  the  arms  slowly  above  the  head  and  lowering  them  to  press 
upon  the  sides  of  the  chest  and  abdomen,  is  carried  out  twelve  to  fourteen 
times  to  the  minute.  It  facilitates  the  movement  of  blood  in  the  thorax 
and  the  discharge  of  secretions  from  the  bronchi. 

Specific  Treatment. — ^Numerous  efforts  have  been  made  to  elab- 
orate an  antitoxic  serum  for  pneumonia,  but,  in  spite  of  an  occasional 
enthusiastic  report,  I do  not  think  any  encouraging  results  have  yet  been 
obtained. 

The  use  of  the  extract  of  leukocytes,  as  described  by  Hiss,  is  now 
going  on  experimentally.  Its  value  is  sub  judice. 

Vaccination,  using  the  dead  bodies  of  the  pneumococcus,  seems  to 
me  the  most  promising  field  of  specific  therapy  at  present,  but  the  results 
are  too  uncertain  so  far  to  allow  of  detailed  mention  here. 

Convalescence. — Great  judgment  has  to  be  exercised  here,  and 
tact,  too,  when  the  impatience  of  the  convalescent  has  to  be  combated. 
The  more  severe  the  illness,  the  greater  the  caution  to  prevent  any  un- 
toward accident,  the  most  dreaded  of  which  are  pulmonary  embolism 
and  cardiac  dilatation.  If  the  case  has  been  of  average  severity,  the 
patient  may  be  allowed  to  leave  the  bed  a week  after  resolution  has  been 
completed.  If  there  has  been  evidence  of  circulatory  weakness,  the 
getting  up  must  be  carefully  regulated,  the  effect  on  the  pulse  and  pres- 
sure being  noted  after  being  bolstered  up  in  bed,  and,  when  this  is  well 
borne,  the  patient  allowed  to  sit  up  and  then  to  walk.  If  the  pulse  is 
made  unduly  rapid  by  any  effort,  rest  should  be  enjoined  until  strength 
has  improved. 

Feeding  is  an  important  item  in  convalescence.  The  food  should 
be  simple  in  selection,  abundant  in  quantity,  and  well  cooked. 
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When  the  patient  is  up  and  about,  his  improvement  may  be  bettered 
by  a change  of  climate  or  even  locality,  but  it  must  never  be  at  the  sac- 
rifice of  comforts  and  conveniences. 

Prophylaxis. — As  1 have  said  elsewhere,  prevention  begins  with  the 
State  and  extends  to  the  individual. 

It  concerns  the  national.  State,  and  municipial  boards  of  health. 
It  involves  clean  streets,  regulations  to  prevent  spitting  in  public  places, 
building  laws  to  enforce  sufficient  light  and  air  and  prevent  overcrowding, 
dissemination  of  knowledge  through  many  channels,  reports  of  cases,  and 
statistics  of  disease. 

Prevention  in  the  individual  means  knowledge  that  the  disease  is 
due  to  the  entrance  of  bacteria  into  a body  rendered  susceptible  to  their 
action.  It  means  care  to  destroy  the  sputum  of  patients  ill  with  the  dis- 
ease, to  avoid  careless  contact  with  the  sick,  as  kissing,  exposure  to  the 
spraying  of  a cough,  using  contaminated  dishes  and  spoons,  etc.,  giving 
entrance  to  air  and  light,  both  deadly  to  the  organism,  appreciating  that 
patients  convalescing  from  disease  may  still  carry  virulent  bacteria  in 
their  sputum  for  a long  time,  and  that  many  of  the  common  colds  may 
convey  the  organism  of  pneumonia.  It  means  the  knowledge  that  the 
resistance  is  lowered  by  fatigue,  mental  worry,  dissipation,  alcoholism, 
and  any  other  illness,  all  of  which  conditions  make  it  doubly  incumbent 
to  be  careful  about  exposing  oneself  to  patients  sick  with  the  disease;  that 
chilling  by  exposure  to  draughts,  especially  when  overheated,  may  in  all 
these  states  render  one  susceptible  to  the  bacteria  that  we  often  harbor 
in  health.  We  should  not,  in  the  hospital,  expose  the  very  sick,  the  aged, 
and  the  young  to  the  direct  environment  of  the  pneumonia  patient. 

Maintaining  the  body  in  good  health  by  proper  hygiene,  exercise,  and 
food,  keeping  the  mouth  rigorously  clean,  and  attending  to  disturbances 
of  the  upper  air-passages,  as  tonsils,  adenoids,  teeth,  hj^ertrophied 
turbinates,  all  of  which  facilitate  the  admission  of  the  organism,  consti- 
tutes true  prophylaxis. 

PLEURISY 

Pleurisy,  or  pleuritis,  as  defined  by  the  mere  presence  of  adliesions  or 
other  pathological  change  in  the  pleural  membranes,  constitutes  the  rule 
rather  than  the  exception  as  an  autopsy  finding;  but  clinically  it  consti- 
tutes only  2 to  3 per  cent,  of  the  admissions  to  a hospital  service.  These 
figures,  however,  make  it  a common  disease,  and,  of  course,  the  majority 
of  lighter  but  clinically  recognizable  cases  do  not  get  into  the  hospital 

The  significance  of  pleurisy  has  increased  with  the  knowdedge  of 
the  part  the  tubercle  bacillus  plays  in  its  etiology.  The  vast  majority 
of  so-called  primary  cases,  especially  those  with  effusion,  are  due  to  this 
organism,  and,  indeed,  in  no  case  of  the  latter  can  we  with  confidence 
exclude  it.  Even  in  dry  pleurisy  a very  large  number  of  the  primary 

cases  are  tuberculous.  , , . , 

Of  the  other  organisms,  the  pneumococcus  and  the  streptococcus  are 

the  most  common,  the  former  in  the  pleurisies  accompanying  lobar 
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pneumonia  and  In  the  primary  empyemata  of  children,  the  latter  in 
empyemata  accompanying  both  lobar  and  bronchopneumonia,  abscesses, 
and  other  suppurative  processes  in  more  remote  parts  of  the  body. 

The  pleurisies  are  divided  into  three  classes — the  fibrinous,  or  “dry,” 
the  sero-fibrinous,  or  “pleurisies  with  effusions,”  and  purulent  or  “em- 

^^^hhnin  the  standpoint  of  treatment  they  may  be  considered  all  together, 
since  so  many  identical  measures  are  directed  toward  each,  though  it 
may  be  said  that  the  key-note  of  the  treatment  of  “dry  pleurisy”  is  ex- 
pectant; of  effusion,  thoracentesis;  of  empyema,  operative  procedure. 
Empyema  will  not  be  considered  in  this  section,  as  its  treatment  is  solely 

surgical.  _ _ 

If  the  attack  is  a severe  one,  the  patient  will  seek  the  bed  without 
urging,  as  the  pain  and  discomfort  are  great.  Here  he  will  instinctively 
seek  the  position  that  will  give  him  the  greatest  relief,  which  is  usually 
on  the  affected  side,  thus  limiting  its  movements. 

If  there  is  fever,  the  bed  should  be  insisted  upon,  even  though  the 
patient  objects. 

In  the  milder  cases  without  fever  the  patient  may  be  allowed  to  lie 
about  or  sit  up. 

The  care  of  the  bed,  the  choice  of  the  room  with  reference  to  light  and 
air,  the  measures  directed  toward  the  care  and  comfort  of  the  patient, 
should  all  receive  that  attention  to  detail  which  has  been  set  forth  in  the 
article  on  Pneumonia. 

As  for  the  open-air  treatment,  I earnestly  advocate  it  in  pleurisy,  for 
it  must  not  be  forgotten  that  these  cases  are  often  cases  of  tuberculosis, 
and  argument  is  no  longer  necessary  to  urge  the  open-air  treatment  of 
tuberculosis. 

The  bowels  should  be  freely  moved  when  the  patient  is  first  seen.  A 
saline  should  be  used,  or  calomel,  followed  by  saline,  e.  g.,  calomel,  | 
grain,  every  one-quarter  hour  for  six  doses,  followed  in  four  to  six  hours, 
or  the  interval  of  the  night,  by  ^ to  | ounce  of  Rochelle  or  Epsom  or 
Glauber’s  salts  in  one-half  to  three-quarters  of  a glass  of  water.  A 
milder  saline,  such  as  the  liquor  magnesii  citratis,  8 to  12  ounces,  or  a 
Seidlitz  powder,  or  one  of  the  many  laxative  waters  on  the  market,  or  a 
simple  enema,  may  be  given  every  second  day  to  assure  freedom  from 
stasis  in  the  colon  and  rectum  and  the  discomforts  incident  to  constipa- 
tion. 

For  the  use  of  drastic  purges  to  influence  absorption  in  effusions  I 
have  no  sympathy,  for  I believe  the  discomfort,  exhaustion,  and  impair- 
ment of  appetite  that  follow  such  procedures  are  in  no  way  compensated 
for  by  the  results  that  reward  the  theoretical  consideration  that  dictated 
them. 

The  least  satisfactory  advice  we  can  obtain  with  reference  to  the  treat- 
ment of  pleurisy  is  in  the  matter  of  the  dietary.  It  ranges  all  the  way 
from  the  dry  diet  of  Tufnell,  advocated  for  the  treatment  of  aneurisms, 
to  a pure  milk  diet,  which  is  88  per  cent,  of  water. 

As  for  the  dry  diet,  I can  only  state  my  conviction,  that,  if  such  pro- 
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found  changes  are  made  by  a dry  diet  in  tlie  fluids  of  the  body  as  to  in- 
fluence the  absor])tion  of  an  efl'usion  from  an  inflamed  serous  sac,  it 
must  produce  other  disturbances  in  organs  and  tissues,  tlie  extent  of  which 
we  are  not  yet  in  a condition  to  appreciate,  and  may  do  much  more  harm 
than  good. 

If  the  fever  is  high,  the  pain  acute,  tlie  patient  suffering  from  anorexia 
and  the  malaise  of  the  toxemia,  the  diet  may  be  milk  or  milk  prepara- 
tions, koumyss,  matzoon,  acidified  milk  or  buttermilk,  in  such  c|uanti- 
ties  as  the  patient  takes  willingly  and  bears  without  distress;  this  obtains 
for  the  first  day  or  two.  I.ater,  his  food  should  be  sufficient  to  meet  the 
theoretical  demands,  and  include  milk,  eggs,  cereals,  breadstufl's,  soups, 
meat  or  vegetable,  and,  with  the  subsidence  of  the  fever,  fish,  meat,  and 
vegetables.  If  the  fever  is  prolonged,  these  last  may  be  granted,  even 
before  the  temperature  is  normal,  if  the  patient  desires  them,  and  they  be 
given  in  moderation. 

I have  not  the  slightest  hesitation  in  allowing  the  patients  all  the 
fluids  that  their  thirst  demands,  and  have  no  fear  of  accumulating  the 
fluid  in  the  pleura  on  that  account.  Besides  water,  the  patients  may  be 
given  lemonade,  orangeade,  or  other  diluted  fruit-juices.  The  sugar 
added  to  these  drinks  affords  no  mean  addition  to  the  caloric  intake. 

There  is  no  drug  that  may  be  considered  as  specific  in  the  treatment 
of  pleurisy. 

Pleurisy  has  been  considered  in  a certain  number  of  cases  as  rheu- 
matic in  origin,  and  certainly  does  occur  as  an  occasional  complication  of 
acute  inflammatory  rheumatism.  In  these  cases,  or  when  the  patient  has 
suffered  from  rheumatic  fever  before,  it  is  entirely  justifiable  to  try  the 
salicylate  treatment,  and  then  in  such  doses  as  one  uses  in  rheumatism, 
giving  15  grains  of  sodium  salicylate,  aspirin,  oil  of  gaultheria,  or  other 
preparation  every  two  hours,  until  one  is  convinced  of  the  utility  or  futil- 
ity of  the  treatment.  The  salicylates  are  well  combined  wdth  alkalies, 
using  2 grains  of  the  alkali  to  1 of  the  salicylates,  or  20  grains  of  the 
bicarbonate  of  soda  or  the  citrate  or  acetate  of  potash,  every  two  hours 
until  the  urine  is  alkaline,  then  reducing  to  just  keep  the  urine  alkaline. 

The  salicylates  are  recommended  in  this  condition,  not  merely  to 
combat  any  rheumatic  element  that  may  enter  into  the  case,  but  because 
it  gives  relief  to  the  pain,  as  it  does  in  other  painful  conditions,  and, 
whether  rightly  or  wrongly,  it  has  been  credited  with  expediting  the  ab- 
sorption of  an  effusion.  The  salicylates  have  the  advantage  of  being  the 
least  harmful  of  the  drugs  administered  to  relieve  pain,  and  so  fulfil  a 
purpose  in  the  treatment  of  pleurisy. 

It  is  possible  that  certain  local  measures  may  have  some  influence  on 
the  inflammatory  process,  but,  as  they  are  all  much  more  commonl\ 
used  to  modify  the  most  frequent  and  characteristic  symptom  pain 

I will  consider  them  under  this  heading.  ^ ^ 

Perhaps  there  is  no  effort  to  relieve  the  pain  of  pleurisy  more  simple 
or  more  effectual  than  strapping  the  chest.  The  object  is  fixation  of  the 
affected  side.  Fixation  affords  rest,  by  _ preventing  the  respiratory 
excursion  more  or  less  completely  on  that  side,  thus  preventing  t c ru  ) 
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bin"  of  the  pleural  surfaces,  which  so  aggravates  the  pain;  rnoreover, 
it  "fves  the  processes  of  repair  the  best  opportunity  for  accomplishment. 
This  procedure  is  especially  indicated  in  dry  pleurisy  and  in  the  early 

painful  stages  of  pleurisy  with  effusion.  ,,  , , 

When  fluid  has  collected  in  the  pleural  cavity  to  a degree  that  embai- 
rasses  respiration,  such  fixation  may  interfere  with  the  movement  of  the 
Inner  on  the  sound  side  to  some  degree,  and  should  be  dispensed  with. 
Moreover,  the  rubbing  ofHhe  pleural  surfaces  and  the  pain  is  removed, 
as  a rule,  at  this  stage  and  fixation  is  no  longer  indicated. 

The  method  of  application  is  as  follows:  A strip  of  adhesive  plaster 
—the  zinc  oxide  plaster  is  the  best,  because  the  least  irritating— about 
5 inches  wide,  that  is,  wide  enough  to  reach  from  the  axilla  to  the 
edcre  of  the  ribs,  and  long  enough  to  pass  around  one  side  of  the  chest 
overlapping  about  3 inches  in  front  and  behind,  is  held_  smooth  and 
taut  between  the  hands  of  the  operator.  The  patient  is  in  a standing 
position,  if  his  condition  warrants,  or  sitting  up  in  bed.  The  operator, 
facing  the  patient’s  affected  side,  applies  one  end  of  the  plaster  to  the 
back,  about  2 or  3 inches  to  the  sound  side  of  the  spinal  processes, 
then,’ asking  the  patient  to  breathe  out  as  completely  as  possible  and  ceas- 
ing to  breathe,  to  turn  slowly  toward  him,  while  the  plaster  is  applied  as 
tightly  and  snugly  as  possible  during  the  rotation,  overlapping  about 

3 inches  in  front.  ^ _ ... 

Sometimes  the  shape  of  the  chest  is  such,  either  from  adipose  tissue, 
large  breasts  in  women,  or  from  other  cause,  that  the  plastei  is  better 
applied  in  three  or  four  strips,  overlapping  like  clapboards  on  a house. 
If  there  is  any  reason  why  a plaster  may  not  be  applied,  a tight  binder  may 
be  substituted. 

If  the  chest  is  hairy,  it  should  be  shaved  previously,  to  facilitate  the 
removal.  The  removal  should  be  by  a sudden,  sharp  pull,  unless  the 
hair  is  abundant  and  adherent,  when  benzine  or  ether  will  soften  the 
plaster  and  permit  removal. 

If  strapping  does  not  give  relief,  or  for  any  reason  it  be  deemed  ad- 
visable not  to  try  it,  we  may  have  recourse  to  cold,  as,  perhaps,  the  next 
most  satisfactory  means  of  effecting  our  purpose.  The  ice-bag  is  the 
best  mode  of  application.  There  are  ice-bags  of  many  shapes,  but  the 
one  I prefer,  and  which  adapts  itself  nicely  to  the  chest,  is  a circular  one 
with  a metal  cap.  The  bottom  of  the  bag  should  be  covered  with  ice 
cracked  to  the  size  of  the  end  of  one’s  thumb.  Over  this  is  poured  enough 
water  to  just  cover  the  ice.  The  bag  is  then  compressed  until  the  water 
just  comes  to  the  level  of  the  opening,  thus  expressing  all  the  air.  The 
cap  is  then  screwed  down.  By  this  maneuver  the  bag  is  rendered  flaccid 
and  pliable,  while,  if  it  contains  air,  it  is  difficult  of  application.  The 
bag  is  covered  with  a layer  of  linen  or  gauze,  to  intervene  between  it  and 
the  skin,  and  held  in  place  by  a towel  or  binder.  It  should  be  taken  off 
at  intervals  of  two  or  three  hours,  for  continuous  cold  can  damage  the 
skin  and  underlying  tissues.  When  taken  off,  a layer  of  oil  or  vaseline 
may  be  applied. 

There  are,  however,  a number  of  patients  to  whom  cold  is  intensely 
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disagreeable,  or  in  whom  the  cold  does  not  accomplish  the  desired  result, 
and  who  do  find  relief  in  the  application  of  heat. 

The  sim])lest  way  to  apj)ly  heat,  the  easiest  to  prepare,  and  the  least 
disturbing  to  the  patient  is  the  hot-water  bag.  It  has  the  disadvantage 
of  being  impossible  to  apply  over  an  extensive  area,  and  is  difficult  to 
retain  in  position,  and  so  is  often  less  efficacious  than  other  measures. 
It  may  be  tried  first,  howeyer,  and  the  others  later. 

Next  we  may  try  hot  fomentations  or  compresses. 

Two  or  three  thicknesses  of  flannel  are  wrung  out  of  hot  water  as  dry 
as  possible.  This  is  often  best  accomplished  by  using  a dry  crash 
towel  for  a wringer,  twisting  the  ends  to  squeeze  the  water  out  of  the 
contained  flannels.  The  skin  is  smeared  with  vaseline  or  oil,  and  the 
flannels  applied  with  dry  flannels  outside  and  kept  in  place  by  a binder. 
These  are  renewed  when  they  become  cool.  They  may  be  applied  at 
intervals,  a dry  flannel  being  kept  on  in  the  meantime,  or  may  be  re- 
newed as  the  indication,  returning  pain  and  discomfort,  arises. 

This  method  has  the  advantage  over  that  next  mentioned  in  the  matter 
of  neatness  and  ease  of  preparation,  but  it  is  difficult  to  attain  prolonged 
heat,  which  may  be  accomplished  by  the  flaxseed  poultice. 

The  results  obtained  from  a poultice  depend  much  on  the  way  it  is 
made  and  the  way  in  which  it  is  applied.  If  we  have  a competent  nurse, 
we  naturally  leave  that  to  her,  but,  if  we  do  not,  we  too  often  take  it  for 
granted  that  any  woman  in  the  household  may  do  as  well,  or  at  least  hope 
so,  in  the  appreciation  of  our  own  ignorance  on  the  subject. 

For  a poultice  large  enough  for  an  adult  chest  we  need  flaxseed  meal 
and  water,  in  the  proportions  of  two  and  one-half  cups  of  the  meal  to 
three  of  the  water.  To  the  boiling  water  the  meal  is  slowdy  added,  stir- 
ring all  the  time  with  a spoon.  When  the  mixture  is  just  thick  enough 
to  drop,  not  pour,  from  the  spoon, it  is  taken  from  the  fire,  beaten  quickly 
to  make  light,  and  spread  evenly,  about  one-quarter  inch  thick,  on 
muslin  or  gauze,  leaving  a margin  of  some  two  inches  all  around  to  turn 
back  over  the  edge  of  the  poultice.  The  poultice  is  then  covered  with 
gauze,  with  a margin  of  three  inches,  to  fold  in  and  turn  under  the 
muslin  between  it  and  the  protector,  which  is  a piece  of  oiled  silk  or  old 
flannel,  which  serves  to  keep  in  the  heat.^ 

A binder  is  placed  under  the  patient,  the  poultice  brought  to  the  pa- 
tient in  a towel  or  on  a hot  plate,  to  keep  it  warm,  the  heat  tested  against 
the  face  to  prevent  burning  the  patient,  applied  slowly,  so  that  he  can 
better  bear  the  heat,  the  towel  withdrawn,  and  the  binder  brought  up 
around  the  poultice  to  keep  it  in  place. 

The  poultice  should  not  be  kept  on  longer  than  one  hour,  as  it  will 
not  remain  warm  longer  than  that.  When  it  is  removed,  if  the  skin  is  a ery 
red,  the  site  is  smeared  with  oil  or  vaseline  and  covered  witli  dry  flannel. 

Next  to  the  applications  of  cold  and  heat,  we  may  have  recourse  to 
the  time-honored  usage  of  counterirritants. 

1 1 am  indebted  for  descriptions  of  many  procedures  commonly  applied  by  the 
nurse,  to  the  excellent  little  work  “Practical  Nursing,”  Maxwell  and  Pope,  ana  to 
the  courtesy  of  the  Training  School  at  St.  Luke’s  Hospital,  New  lork. 
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Of  the  counteriri'itants,  those  in  most  universal  use  are  sinapisms, 
applications  which  have  mustard  as  their  basis.  They  are  best  applied 

either  as  the  leaf  or  the  paste.  _ i i i 

The  mustard-leaf  or  plaster  (charta  sinapis)  is  dipped  into  lukewarm 

water  and  covered  with  gauze  in  such  a way  that  one  layer  covers  the 
mustard  surface  and  three  or  four  the  back.  The  mustard  surface  is 
applied  to  the  skin.  The  warm  water  permits  the  ferment,  myrosin, 
to  operate  on  the  glucoside,  sinigrin,  setting  free  the  volatile  oil,  which 
is  the  active  irritating  substance.  The  leaf  is  left  on  until  the  part  is 
well  reddened,  which  usually  takes  about  fifteen  to  twenty  minutes.  It 
is  then  removed,  the  part  washed  with  soap  and  watei  to  remove  the 
particles  of  mustard,  and  covered  with  a thin  film  of  vaseline  or  oil. 

The  paste,  a favorite  method  of  applying  the  mustard,  is  made  by 
mixing  one  part  (one  tablespoonful)  of  mustard  with  four  of  flour,  and 
adding  enough  tepid  water  to  make  a paste  of  such  consistency  as  will 
spread  nicely  on  gauze  or  cheese-cloth.  This  is  covered  with  gauze  and 
applied  to  the  chest.  It  is  left  on  the  same  length  of  time  as  the  leaf. 
Tepid  or  cold  water  is  used  in  making  the  paste,  because  hot  watp’  des- 
troys the  ferment,  and  so  prevents  the  evolution  of  the  volatile  oil. 

If  the  sldn  is  tender  or  the  patient  is  a child,  five,  six,  or  more  parts 
of  flour  may  be  used;  if  thick  and  tough,  three  or  two,  or  even  equal 
parts  of  flour  and  mustard,  may  be  mixed. 

The  white  of  an  egg,  or  a little  oil  or  vaseline,  added  to  the  paste, 
makes  it  less  irritating  to  a sensitive  skin. 

These  applications  may  be  made  twice  or  three  times  a day  or  every 
four  hours. 

Tincture  of  iodine  has  been  used  as  a counterirritant,  but  it  is  not 
so  easily  regulated  as  the  mustard,  and  far  more  likely  to  set  up  an  an- 
noying dermatitis. 

At  times  a far  more  decided  impression  on  the  sensory  nerves  is  needed 
than  mustard  affords,  and  this  is  found  in  the  application  of  the  cautery. 
The  cautery  is  lightly  flicked  over  the  surface  of  the  chest  to  which  the 
pain  is  referred,  care  being  taken  not  to  more  than  redden  the  surface  or, 
at  the  most,  to  raise  a slight  blister.  After  the  application  the  part  is 
covered  with  a thin  layer  of  oil  or  vaseline  and  gauze. 

Still  another  method  of  counterirritation  has  to  be  mentioned,  namely, 
blisters.  Personally,  I prefer  not  to  use  them  in  this  region  and  condition, 
first,  because  I believe  that  little  may  be  anticipated  from  their  use  that 
may  not  be  attained  by  the  other  two  methods  just  described;  second, 
because  they  leave  a sore  and  often  raw  spot,  the  discomforts  of  which 
replace,  if  they  are  not  added  to,  those  they  sought  to  relieve. 

Another  local  measure  that  time  and  experience  have  demonstrated 
to  be  of  value  is  cupping.  The  analysis  of  its  modus  operandi  is  not  yet 
satisfactory,  but  it  may  be  eflicacious  in  part  by  modifying  the  distribution 
of  blood,  and  in  part  by  operating  through  the  nerve  reflexes.  Perhaps 
the  best  results  are  obtained  when  the  attack  is  acute  and  sudden  and  the 
measure  applied  early. 

Cups  are  made  for  this  specific  purpose,  but  any  small  glass — egg- 
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glasses,  wine-glasses,  or  medicine  glasses — will  answer.  They  should 
be  of  thin  glass,  that  their  own  weight  may  not  drag  them  off,  and  have 
as  wide  a bottom  relative  to  rim  as  possible,  so  that  a large  volume  of 
air  may  be  displaced  in  forming  the  ])artial  vacuum.  There  are  several 
ways  of  exliausting  the  air,  any  one  of  which  is  good.  One  of  the  simp- 
lest is  to  insert  in  the  bottom  of  the  cup  or  glass  a very  small  shred  of  ab- 
sorbent cotton,  light  it  with  a match  or  alcohol  flame,  and,  when  it  is 
nearly  consumed,  clap  the  glass  on  the  part.  The  flame  is  quickly 
quenched  in  the  rarefied  air,  and  if  it  falls  on  the  skin  it  Is  too  light  and 
evanescent  to  do  harm,  or  the  inside  of  the  glass  may  be  moistened  with 
alcohol  by  means  of  a swab  and  set  alight.  Here  precautions  must  be 
taken  to  use  but  little  alcohol,  lest  a drop  fall  on  the  skin,  when  a severe 
burn  may  ensue.  Moreover,  the  edge  should  be  wiped  dry  before  light- 
ing. Still  another  way  is  to  set  afire  a swab  soaked  in  alcohol  and  held 
up  in  the  inverted  glass,  or  even  hold  the  inverted  glass  over  the  flame  of 
an  alcohol  lamp. 

The  sldn  to  which  the  cup  is  to  be  applied ‘should  be  clean,  and  when 
the  cup  is  to  be  reapplied  it  must  be  wiped  dry,  as  the  moisture  from  com- 
bustion gathers  on  the  inside  of  the  glass  and  makes  its  application  more 
difficult. 

The  cups  should  be  left  on  until  the  skin  is  well  congested;  one  can 
easily  rupture  the  superficial  capillaries  and  draw  serum  in  large  beads 
through  the  surface  of  the  skin;  but  this  is  no  advantage.  To  take  off”  the 
cup,  depress  the  skin  at  the  edge  of  the  cup  and  let  the  air  in. 

Wet  cups  and  leeches  have  both  been  used  for  this  condition,  but  I 
think  they  are  of  questionable  utility. 

If,  for  some  reason  or  other,  these  local  measures  may  not  be  used,  or 
if  they  prove  of  no  avail,  one  must  have  recourse  to  drugs. 

In  the  milder  cases  we  may  use  some  one  of  the  coal-tar  series — 
phenacetin,  antipyrine,  or  acetanilid.  These  may  be  given  in  single  large 
doses  of  15,  8,  or  5 grains  respectively,  as  the  occasion  demands,  or  in 
smaller  doses  of  3,  2,  and  grains  respectively,  every  hour  or  until 
relief  is  obtained,  or  the  combined  doses  amount  to  about  double  the 
single  large  dose.  I prefer  the  smaller  doses,  a favorite  prescription 
being : 

I^.  Acetanilid,  gr.  iss; 

Citrated  caffeine,  gr-  ss; 

Bicarbonate  of  soda,  _ gr-  j-  M. 

Sig. — To  make  one  capsule,  given  every  hour  or  two. 

If  these  drugs  are  not  effectual,  codeine,  in  doses  of  ^ to  ^ grain,  at 
intervals  of  one  to  two  hours,  may  be  used. 

If,  however,  relief  is  not  obtained  after  a few  doses  of  codeine,  or  if 
the  pain  is  intense  to  begin  with,  morphine  should  be  used  hjq^odermically; 
the  dose  may  run  from  to  | grain,  according  to  the  degree  of  suffering. 

Cough  and  dyspnoea  are  in  the  early  stages  due  to  the  same  cause  as 
the  pain,  and  the  indications  for  local  applications  and  for  drug  adminis- 
trations are  the  same. 
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Such  is  the  treatment  of  a dry  pleurisy  during  its  onset  and  its  course, 
and  such  is  the  treatment  of  a pleurisy  with  effusion  during  its  early  stages, 
before  the  effusion  has  become  well  established ; but  when  that  occurs,  we 
have  to  turn  our  attention  to  measures  that  will  facilitate  the  removal  of 
the  fluid  from  the  pleural  sacs.  The  measure  par  excellence  is  thora- 
centesis, and  I think  that  the  teaching  of  Dr.  Francis  Delafield,  that  it 
should  be  early,  that  there  is  nothing  to  be  gained  by  delay,  and  much 

to  be  lost  by  waiting,  is  a correct  one. 

However,  the  patient  may  object  to  the  procedure  or  flatly  refuse  it, 
or  other  reasons  may  obtain  for  its  omission  or  delay,  and  under  these 
circumstances  one  may  have  recourse  to  less  certain  efforts  by  drug  ad- 
ministrations, or  the  applications  of  counterirritants,  as  already  de- 
scribed. 

Besides  the  salicylates,  which  I have  already  mentioned,  one  may  try 
the  diuretics,  with  no  great  anticipation  of  results,  however.  Of  these, 
the  best  are  diuretin  (the  double  salt  of  sodium  salicylate  and  theobromin) 
in  doses  of  10  grains  three  times  a day,  and  the  alkaline  diuietics,  potas- 
sium acetate  or  citrate,  or  bicarbonate  of  soda,  15  to  30  grains,  three  or 
four  times  a day.  These  latter  are  often  combined  in  equal  parts  to 
make  the  same  dose  collectively. 

Thoracentesis. — Whatever  be  the  individual  opinion  as  to  the  ad- 
visability of  early  tapping,  there  is  a consensus  of  opinion  among  prac- 
titioners' the  world  over  that  thoracentesis  is  indicated  whenever  there 
is  such  an  accumulation  as  to  embarrass  either  the  heart  or  lungs,  as 
shown  by  cardiac  weakness,  cyanosis,  and  dyspnea;  when  there  is  enough 
fluid  in  the  chest  to  dislocate  the  heart  considerably;  when  a moderate 
amount  of  fluid  is  persistent,  defying  other  measures  for  its  removal. 

But  there  is  a growing  acceptance  among  clinicians  of  the  teaching  of 
Dr.  Delafield,  whose  words  I quote:  “I  believe  that  aspiration  is  to  be 
used  not  simply  to  remove  fluid  from  the'  chest,  but  to  cure  pleurisy  as  a 
morbid  process,”  and  further,  “this  means  that,  as  aspiration  is  the 
treatment  of  pleurisy,  it  is  to  be  performed  as  soon  as  the  presence  of 
fluid  in  the  chest  is  to  be  made  out.”  ^ 

With  this  opinion  was  published  a report  of  200  cases  so  treated,  and 
the  figures  will  convince  any  one  who  will  take  the  trouble  to  look  up 
the  reference  here  given  that  the  opinion  was  well  based. 

Not  only  does  the  treatment  advocated  shorten  very  materially  the 
course  of  the  disease,  but  the  extensive  pleuritic  adhesions  that  charac- 
terized expectant  treatment  with  the  subsequent  bronchiectatic  cavities 
are  avoided,  as  well  as  the  chronic  interstitial  pneumonia  and  secondary 
tuberculous  involvement  of  the  lung  that  finds  so  easy  progress  when  that 
structure  has  been  long  compressed. 

When  the  signs  of  fluid  appear  in  the  chest,  an  exploratory  puncture 
should  always  be  made  before  aspiration  is  done,  for  two  reasons:  first, 
because  physical  signs  are  no  guarantee  of  the  certainty  of  the  diagnosis, 
while  the  fluid  withdrawn  is;  and,  second,  because  the  nature  of  the  fluid 
withdrawn  must  be  taken  into  account  in  the  procedure  that  follows. 

^ American  Journal  of  Medical  Sciences,  1902,  vol.  cxxiv. 
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If  the  fluid  is  clear,  a simple  thoracentesis  is  indicated;  if  pus,  the 
chest  is  to  be  opened  by  a surgical  operation;  but  if  it  is  turbid,  the 
decision  as  to  the  procedure  is  not  so  easy. 

The  fluid  should  be  submitted  to  microscopic  and  bacteriological 
examination.  If  the  culture  shows  streptococci,  the  case  should  be  treated 
as  an  empyema;  if  there  are  pneumococci,  which  grow  easily  on  culture, 
and  there  are  a predominance  of  polynuclear  cells  in  the  exudate,  it 
too,  demands  operation,  but  if  they  do  not  grow  well  on  culture,  and  the 
polynuclears  are  but  moderately  increased,  thoracentesis  should  be 
tried. 

It  has  been  repeatedly  observed  that  the  withdrawal  of  such  minute 
quantities  as  one  takes  in  an  exploratory  puncture,  the  matter  of  a few 
drops  determines  the  beginning  of  an  absorption  of  the  effusion  that 
may  go  on  uninterruptedly  until  complete.  A satisfactory  explanation 
is  not  forthcoming,  so  that  any  obvious  change  in  the  level  of  the  fluid 
from  the  day  of  the  exploration  to  the  next  might  seem  to  warrant  wait- 
ing, but  its  doubtful  occurrence  should  not  be  set  against  the  advantages 
of  the  earlier  removal  of  the  fluid. 

There  are  two  ways  of  emptying  the  chest — by  siphonage,  the  method 
in  vogue  in  Germany,  and  by  aspiration,  in  almost  universal  usage 
here. 

For  aspiration,  some  modification  of  the  Potain  apparatus  is  com- 
monly utilized.  The  essentials  of  a successful  aspirator  are  a needle 
or  a trocar  and  cannula,  to  which  a rubber  tube  is  attached,  passing  to 
a bottle  or  other  container,  which  in  turn  can  be  exhausted  by  a pump 
or  some  other  device. 

It  is  well  to  have  a piece  of  glass  tubing  introduced  into  the  rubber 
tube  to  enable  one  to  see  how  the  fluid  is  running. 

The  needle  is  the  easier  of  introduction,  but  has  the  disadvantage  of 
wounding  the  lung  if  it  comes  in  contact  with  it,  and  of  easily  getting 
plugged  with  fibrin.  The  trocar  and  cannula  are  more  difficult  of  intro- 
duction and  of  more  intricate  mechanism,  but  free  from  the  above  ob- 
jections. 

The  needle  should  be  about  three  inches  long,  and  longer  for  a thick 
chest,  and  one-sixteenth  to  one-twelfth  inch  in  diameter. 

The  tube  should  be  of  thick,  firm  rubber,  and  about  a yard  long. 
There  should  be  a clamp  attached  with  which  to  regulate  the  flow — an 
artery  clamp  will  do. 

The  bottle  should  be  of  1500  to  2000  cubic  centimeters’  capacity,  and 
can  be  readily  graduated  by  applying  strips  of  adhesive  plaster  at  the 
levels  of  given  quantities  previously  determined. 

The  bottle  may  be  exhausted  by  a pump,  or,  better  yet,  by  a clever 
device  of  Dr.  Karl  Connell,^  namely,  by  burning  alcohol  which  has  been 
run  in  small  quantity  about  the  inside  of  the  bottle  and  stoppering  as  the 
flame  dies  out.  The  stopper  is  of  rubber  or  of  cork,  and  is  perforated 
by  a glass  tube,  to  which  the  rubber  tube  is  attached ; the  rubber  tube  is 
clamped,  of  course,  to  prevent  the  advent  of  air  into  the  bottle. 

1 Medical  Record,  July  4,  1903. 
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All  this  apparatus  must  be  carefully  sterilized.  The  operators 
hands  and  the  field  of  operation  should  receive  the  same  precautions 
with  reference  to  the  cleanliness  as  in  surgical  procedures  of  greater 
maf^iiitude.  Boiling  for  the  instruments,  and  soap  and  waiter  and  alco- 
horfor  the  skin,  are  the  best,  and  any  antiseptics  that  may  interfere  with 

the  cultures  desired  are,  of  course,  to  be  avoided.  i i i i i 

A hypodermic  needle,  with  such  stimulants  as  may  be  needed,  should 

The  best  position  for  the  patient  is  in  a sitting  posture,  with  the  hands 
on  the  opposite  shoulders,  to  widen  the  intercostal  spaces.  1 he  site  of 
election  is  in  the  fifth  or  sixth  intercostal  spaces,  m the  midaxillary  line, 
or  in  the  seventh  space,  between  the  posterior  axillary  line  and  the  scap- 
ular line.  This  site  avoids  the  dome  of  the  diaphragm,^  which  uses  as 
high  as  the  fourth  space  in  the  nipple  line,  the  sixth  in  the  midaxil- 

lary,  and  the  eighth  in  the  scapular. 

Another  site  advised  is  one  inch  in  front  of  the  posterior  a^llary 
line,  in  the  space  that  lies  just  below  the  angle  of  the  scapula.  It  is  easy 
to  reach,  the  space  is  wide,  and  it  is  remote  from  important  organs. 

The  average  chest-wall  will  vary  from  four-fifths  inch  to  twice  that 
thickness.  IMusser  has  given  the  distance  of  vessels  at  the  root  of  the 
lung  at  a level  of  the  fourth  costochondral  junction  and  the  seventh 
dorsal  vertebra  as  4 inches  on  the  right  side  in  the  midaxillary  line  and 
2f  inches  on  the  left.  In  the  posterior  axillary  line  the  distance  on  the 
right  is  inches,  on  the  left,  5 inches.  As  our  sites  are  below  this  level 
the  danger  of  puncture  is  less. 

A local  anesthetic  is  rarely  necessary,  but,  if  the  patient  is  insistent 
or  nervous,  an  ethyl  chloride  spray  may  be  used  to  freeze  the  part,  or  a 
dilute  cocaine  solution  used  to  infiltrate  the  underlying  tissue. 

The  space  to  be  entered  should  be  clearly  palpated,  the  thumb  of 
one  hand  determining  the  edge  of  the  rib  below,  while  the  nail  serves  as 
a guide  for  the  point  of  the  needle,  so  that  it  shall  be  kept  away  from  the 
intercostal  artery  that  hugs  the  rib.  The  needle  or  trocar,  with  the 
blunt  end  held  against  the  palm  of  the  hand,  and  the  forefinger  marking 
off  the  probable  thickness  of  the  chest-wall,  is  thrust  quickly  and  firmly 
in  until  the  non-resistance  to  its  advance  teUs  of  the  entrance  into  the 
cavity. 

In  some  cases  the  skin  may  be  so  thick  that  a slight  incision  may  be 
needed  to  introduce  the  point  of  the  needle. 

The  coupling  should  now  be  made,  or,  if  already  made,  the  clamp 
should  be  loosened  gradually,  that  the  flow  may  be  slow. 

The  amount  of  fluid  to  be  withdrawn  depends  on  the  individual  case. 
It  depends  on  how  early  it  is  done,  how  much  fluid  is  in  the  chest,  and 
how  the  patient  reacts  to  the  operation. 

Most  of  the  accidents  may  be  attributed  to  the  sudden  return  of  blood 
to  the  vessels  of  the  compressed  lung.  Hence,  if  the  fluid  is  withdrawn 
very  soon  after  its  appearance,  the  probability  of  much  compression  is 
lessened,  and,  if  no  untoward  symptoms  set  in  during  the  procedures, 
all  may  be  allowed  to  drain  out  that  will.  If  the  amount  of  fluid  is 
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large,  the  coni])ression  will  be  greater,  and  still  more  if  it  has  been  left 
for  a long  time. 

Much,  too,  (le])ends  on  the  raj)idity  of  the  asj)iration,  for,  if  the  fluid 
is  drained  off  slowly,  the  expanding  lung  and  its  filling  vessels  have  time 
to  readjust  themselves  to  the  new  condition  in  some  measure. 

If  there  is  much  fluid  and  everything  goes  on  well,  it  is  rarely  necessary 
to  take  away  more  than  1500  cubic  centimeters,  and  the  better  part  of  a 
half  hour  should  be  consumed  in  doing  so.  The  balance  of  the  fluid 
will  often  disappear  ])romptly;  if  not,  another  ta])ping  can  be  done. 

If,  however,  either  violent  coughing  or  severe  pain,  or  dyspnma  or 
hemoptysis  occurs,  or  heart  weakness  ensues,  the  procedure  should  be 
stopped  at  once  and  the  patient  put  in  a recumbent  position. 

A slight  feeling  of  faintness  may  arise  from  fear  of  the  operation. 
This  is  to  be  relieved  by  a little  whisky  or  a glass  of  cold  water. 

Pneumothorax  may  arise  from  puncture  of  the  lung,  entrance  being 
made  into  a bronchus  or  cavity,  or  air  enters  by  the  needle  or  trocar. 

While  fatal  cases  are  known  to  the  literature,  they  are  very  rare,  and 
the  accident  need  not  cause  undue  alarm.  Sometimes  subcutaneous  em- 
physema may  be  caused  by  air  following  the  needle  from  a punctured 
lung  on  its  withdrawal.  I have  seen  these  results  on  more  than  one 
occasion.  Sometimes  the  absorption  of  air  was  rapid;  again  it  lingered 
for  some  days,  but  in  no  case  have  I seen  alarming  symptoms. 

More  rarely  and  more  formidable  is  the  appearance  of  pulmonary 
oedema  with  abundant  albuminous  expectoration.  This  may  occur  dur- 
ing the  tapping  or  just  after,  and,  in  rare  instances,  later.  The  most 
plausible  explanation  is  transudation  from  the  congested  capillaries, 
whose  walls  have  undergone  impairment  of  their  integrity  during  com- 
pression. 

It  is  more  likely  to  occur  after  the  withdrawal  of  large  amounts  of 
fluid,  and  especially  when  rapidly  withdrawn.  There  may  be  cyanosis, 
dyspnoea,  rapid,  weak  heart,  and  fall  of  blood-pressure. 

Another  accident,  fortunately  rare,  but  frequent  enough  to  make  its 
mention  of  importance,  is  the  sudden  onset,  without  warning,  of  cyanosis 
and  dyspnoea  with  weak  heart,  fall  of  pressure,  unconsciousness,  and 
death.  Numerous  theories  have  been  advanced  to  account  for  it,  but 
none  have  been  so  suggestive  as  those  of  Joseph  Lewis  and  Dean  Capps, 
as  the  result  of  experiments  carried  on  in  the  Laboratory  of  Experi- 
mental Therapeutics  of  Chicago  University.^  ... 

They  attributed  these  accidents  to  the  result  of  irritation  of  the 
inflamed  pleura  by  the  instruments  used. 

The  lessons  they  draw  are  that  great  care  should  be  taken  not  to 
wound  the  pleura  by  scratching  with  the  needle,  and  for  that  reason  the 

cannula  is  preferable  to  the  needle. 

This  condition  is  to  be  met  like  that  of  shock  or  collapse  from  other 

causes,  the  most  valuable  drug  being  adrenalin.  ^ ^ 

After  the  thoracentesis  has  been  performed,  one  may  anticipate,  not 
only  an  amelioration  of  the  urgent  symptoms  that  may  have  been  present, 
1 American  Journal  of  Medical  Sciences,  1907,  vol.  cxxxiv. 
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but  also  a more  rapid  disappearance  of  temperature  and  the  absorption 
of  such  part  of  the  effusion  as  may  have  been  left  behind.  However, 
we  are  not  always  so  fortunate,  and  may  have  to  repeat  the  tapping  and 
have  recourse  to  the  effects  of  a change  of  climate  or  of  drugs. 

Our  measures  may  have  been  so  delayed  that,  even  after  the  removal 
of  the  fluid,  we  still  have  to  deal  with  a compressed  and  adherent  lung. 
Under  these  circumstances  our  efforts  must  be  directed  toward  develop- 
ing  it.  _ _ 

Even  if  everything  goes  well,  the  patient  ought  not  to  be  up  and 
about  for  a week  after  the  thoracentesis,  and  if  there  is  a pain,  accumulat- 
ing fluid,  fever,  or  pulmonary  complications,  none  of  the  measures  for 
expanding  the  lungs  should  be  begun. 

The  most  valuable  effort  to  expand  the  lung  is  in  establishing  breath- 
ing exercises.  They  must  be  done  very  gradually,  and  on  the  appear- 
ance of  pain  cease.  For  the  technique  I quote  from  the  excellent  article 
on  Pleuritis  for  Osier’s  System  by  Dr.  Fred  Lord:  “Forced  inspiration 
from  six  to  twelve  times  every  two  hours  may  serve  as  a beginning. 
Later,  with  each  inspiration,  the  outstretched  arms  on  the  diseased  side 
may  be  elevated  to  a horizontal,  then  to  a vertical,  position,  with  coin- 
cident compression  of  the  sound  side  by  the  other  arm.  Lateral  devia- 
tion of  the  sound  side  during  inspiration  more  forcibly  puts  the  diseased 
side  on  the  stretch.  It  may  be  combined  with  a similar  movement, 
holding  both  arms  outstretched  at  right  angles  with  the  body.  This, 
as  well  as  torsion  of  the  trunk  with  the  arms  similarly  placed,  should, 
however,  be  preceded  by  simpler  exercises  and  practised  only  late  in  the 
course.” 

Another  method  advised  to  make  forced  inspiration  effectual  is  to  sit 
in  an  arm-chair  with  the  sound  side  against  the  arm  of  the  chair,  holding 
oneself  by  the  grasp  of  the  hand  upon  the  rung  of  the  chair  on  that  side, 
while  deep  inspirations  are  taken,  which,  as  the  sound  side  is  fixed,  will 
be  expended  on  the  compressed  lung. 

A favorite  method  of  expanding  the  lung  is  by  blowing  into  a bottle, 
transferring  water  in  that  bottle  into  another,  connected  by  a rubber 

tube,  by  the  pressure  of  the  expired  air.  These  bottles  should  contain 
about  a gallon  each. 

u It  must  not  be  forgotten  that  a very  large  major- 

ity of  the  cases  of  pleurisy  are  of  tuberculous  origin,  and,  for  that  reason, 
constant  vigilance  must  be  exerted  to  detect  the  earliest  evidence  of  in- 
vofvement  of  the  lung  in  such  a process,  and,  as  this  possibility  exists, 
an  abundance  of  fresh  air,  a sufficiency  of  diet,  and  suitable  hygienic 
measures  are  of  the  same  importance  as  in  a known  case.  A change  of 
c mate  and  the  effect  of  new  scenes  and  new  interests  are  no  mean 
lactors  in  hastening  complete  recovery. 
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By  H.  R.  M.  LANDIS,  M.D. 

The  first  step  in  the  treatment  of  tuberculosis  is  to  explain  to  the 
patient  the  nature  of  his  trouble.  In  many  instances  the  verdict  is  antici- 
pated, and  causes  no  surprise.  But  no  matter  whether  such  an  opinion 
is  looked  for,  or  whether  it  comes  as  a disagreeable  shock,  the  truth 
should  be  told.  One  is  not  infrequently  cautioned,  either  by  a member 
of  the  family  or  by  the  attending  physician,  not  to  tell  the  patient  that 
he  or  she  has  tuberculosis.  I have  never  consented  to  do  this,  and  I 
have  yet  to  see  the  patient  who  was  harmed  by  being  told  the  truth. 

While  there  is  only  one  kind  of  truth,  there  are  a number  of  ways  in 
which  it  may  be  imparted.  To  those  who  demand  a true  statement 
as  to  their  condition  it  should  be  given  frankly  and  without  hesitation. 
If  there  is  reason  to  believe  that  the  patient  is  unaware  of  the  possibility 
of  having  tuberculosis  the  truth  can  usually  be  conveyed  in  an  indirect 
way,  so  that  the  initial  shock  is  lessened;  and  in  some  instances  it  may  be 
advisable  to  see  the  individual  a second  or  even  a third  time  before  the 
true  nature  of  the  illness  is  divulged.  Cheerfulness  and  encouragement 
as  to  the  outcome  will  do  much  toward  relieving  the  apprehensions  of 
the  patient. 

In  any  event  the  physician,  both  for  his  own  sake  and  for  the  sake  of 
the  patient,  should  avoid  concealment.  “To  fool  a patient  is  tyranny, 
not  guidance.  He  must  understand  what  is  being  done  for  him  if  he  is 
to  do  his  part  properly.  This  means  team-work  of  doctor  and  patient.” 
(Cabot.)  Sooner  or  later  he  is  going  to  find  out  what  the  trouble  really 
is,  and  when  he  does  he  is  sure  to  resent  being  fooled.  Furthermore, 
a patient  who  is  deceived  by  being  told  that  he  is  nervous  or  run  down,  or 
that  he  has  stomach  trouble  or  bronchitis  cannot  be  made  to  observe  the 
precautions  necessary  for  recovery  and  for  the  safety  of  those  about  him. 

Individual  Prophylaxis. — The  prevention  of  tuberculosis  should 
always  be  uppermost  in  the  minds  of  those  dealing  with  the  disease. 
The  needs  of  each  case  should,  of  course,  be  first  considered,  but  in 
every^  instance  the  simple  rules  of  individual  prophylaxis  should  be 
explained.  This  should  never  be  omitted.  While  the  necessary  pre- 
cautions are  simple  and  easily  carried  out  they  are  frequently  neglected, 
and  It  is  only  by  constant  reiteration  that  some  patients  are  educated 
in  this  respect. 

Tuberculosis  can  be  and  is  acquired  from  sources  other  than  the  spu- 
tum, but  it  is  pretty  generally  acknowledged  that  if  we  can  insure  the 
estruction  of  the  suptum  the  danger  of  spreading  the  disease  is  reduced 
to  a minimum.  Without  in  the  least  minimizing  the  danger,  one  should 
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avoid  exaggeration.  Phthisio])hol)ia  has  become  so  prevalent,  largely 
through  exaggeration,  that  there  is  urgent  need  ol  explaining  to  the 
family  and  friends  under  just  what  circumstances  infection  may  occur. 
The  careless  consumptive  is  a menace  but  the  careful  one  is  not. 

In  no  ])hase  of  the  treatment  is  it  so  necessary  to  explain  the  reasons 
for  the  precautions  ordered.  The  mode  of  infection  by  means  of  the 
s])utum  should  be  explained,  so  that  the  patient  will  have  a cleai  concep- 
tion of  what  it  means,  not  only  to  himself  but  to  others. 

The  mouth  should  always  be  covered  during  the  acts  of  coughing 
and  sneezing.  For  this  purpose  paper  napkins  should  be  used.  'Wash- 
able handkerchiefs  are  as  objectionable  for  this  purpose  as  they  are  tor 
receiving  the  sputum.  Control  of  the  cough,  especially  in  public,  shou  d 

be  practised  (see  page  782).  • , , • 

The  most  effectual  method  of  destroying  the  sputum  i.s  by  burning, 
and  whenever  possible  this  should  be  the  method  of  choice.  A most 
efficient  method  of  disposing  of  the  sputum  is  by  the  use  of  paper  nakpms 
(toilet  paper  will  answer  the  same  purpose).  Several  thickne.sses  are 
folded  once,  so  as  to  receive  the  sputum;  the  paper  is  again  folded  and 
the  ends  folded  over  so  as  to  enclose  the  expectorated  material  and  then 
placed  in  a grocer’s  bag  (about  6 by  12  inches).  The  bag  can  be  pinned 
to  the  side  of  the  bed  or  clamped  to  the  small  bed  table.  Seveial  times 
a day,  depending  on  the  amount  of  sputum,  the  bag  and  its  contents 

should  be  burned.  i i „ i u„ 

If  a cup  is  used  it  should  preferably  be  one  that  can  be  destroyed  by 

burning.  There  is  now  on  the  market  an  impermeable  pasteboard  cup 
which  fits  into  a tin  holder.  This  pasteboard  cup  comes  already  creased, 
so  that  it  can  readily  be  fitted  into  the  holder  and  renewed  as  required. 
The  tin  holder  should  be  placed  m boiling  water  at  least  once  a day.  _ 
In  disposing  of  the  sputum  by  burning  it  should  be  seen  that  there  is 
sufficient  fire  to  quickly  and  completely  desti'oy  it  The  addition 
sawdust,  newspapers,  or  kindling  wood  facilitates  this,  fortunate  y, 
with  the  general  adoption  of  gas  ranges,  destroying  the  sputum  by  burn- 
ing is  often  not  feasible.  i ^„i  j 

If  non-destructible  earthenware  cups  are  employed  they  should  con- 
tain four  or  five  ounces  of  a 5 per  cent,  solution  of  formalin,  creohm  lyso  , 
or  phenol-  a 2 per  cent,  solution  of  chlorinated  hme  is  equally  efficient, 
Tni  Ses,  is  much  cheaper.  The  m,p  should  be  thoroughly  scalded 

with  boiling  water  each  time  it  is  emptied. 

For  ambulant  patients  a pocket  cup  should  be  carmf; 

sanitary  pocket  cuspidor  manutactared  ^7  Seabury  & Johnson  >s  one 

of  the  best  of  this  type.  This  cup  >s  destroyed  by  b«nung^  The  pape 
bae  and  paper  napkins  can  also  be  used  by  ambulant  patients.  Rubbe 
nncket  linings  are  not  to  be  recommended. 

^ After  coughino-  the  mouth  should  be  wiped  with  a fresh  paper  n p- 
kin,  which  should  then  be  placed  in  the  paper  p 

not  be  allowed  to  crumple  the  napkin  in  the  hand  and  retain 

“*Floor  cuspidors  should  not  be  employed  by  a consumptive  in  the 
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home.  Indeed,  he  should  always  have  about  him  the  necessary  means 
for  disposing  of  his  sputum,  and  never  expectorate  on  the  pavement  or 
in  public  cuspidors. 

Patients  must  especially  be  warned  against  using  washable  handker- 
chiefs for  receiving  the  sputum,  and  also  against  swallowing  their  sputum. 
The  use  of  handkerchiefs  for  this  purpose  not  only  endangers  the  indi- 
vidual who  has  to  wash  them,  but  also  exposes  the  patient  himself  to  the 
danger  of  reinfection  through  contaminating  his  hands  or  inhaling  the 
particles  of  dried  sputum  if  he  again  uses  the  handkerchief.  A washable 
handkerchief  that  has  unavoidably  been  used  to  receive  the  sputum 
should  be  soaked  in  boiling  soap-suds,  or  a 2 per  cent,  chlorinated  lime 
solution,  or  a 2 per  cent,  lysol  solution,  before  going  to  the  laundry. 

Swallowing  the  sputum,  besides  being  a filthy  practice,  is  apt  to  cause 
gastric  disturbances  and  the  still  greater  danger  of  intestinal  tuber- 
culosis. 

If  sputum  is  accidentally  spilled  on  the  floor  it  should  be  wiped  up 
with  a paper  napkin  and  a solution  of  formalin  (10  per  cent.)  or  phenol 
(5  per  cent.)  poured  on  the  infected  spot. 

Male  patients  who  wear  a beard  should  be  urged  to  remove  it.  The 
moustache  should  either  be  removed  entirely  or  at  least  cut  close;  if  it 
hangs  down  over  the  lips  and  the  sputum  is  profuse,  removal  is  imper- 
ative. 

The  mouth  should  be  thoroughly  rinsed  with  plain  water  or  some  simple 
mouth  wash  (equal  parts  of  listerine  or  euthymol  and  water  or  hydrogen 
peroxide  and  water)  after  the  morning  attack  of  coughing.  The  same 
thing  is  also  advisable  during  the  day  if  large  amounts  of  sputum  are 
brought  up  at  intervals.  Swallowing  should  be  avoided  until  the 
particles  of  sputum  which  may  adhere  in  the  mouth  are  removed  by  the 
rinsing. 

After  rinsing  the  mouth  the  teeth  should  be  cleaned.  Toilet  articles 
used  in  the  care  of  the  teeth  should  be  kept  apart  from  those  of  other 
members  of  the  family. 

Kissing  by  the  tuberculous  patient  should  be  forbidden,  and  the  danger 
from  this  source  should  be  impressed  upon  parents,  especially  if  it  is 
the  mother  who  is  tuberculous.  The  father  rarely  comes  into  as  close 
contact  with  the  child  as  the  mother,  who  is  the  one  who  usually  admin- 
isters to  its  wants.  The  mother  should  be  especially  warned  against  the 
practice  of  testing  the  temperature  of  the  food  and  then  feeding  the  child 
with  the  same  spoon  she  has  had  in  her  own  mouth.  A tuberculous 
woman  should  not  nurse  her  baby;  even  if  her  disease  is  quiescent,  the 
practice  is  questionable,  and  should  be  avoided  if  possible. 

The  patient  should  never  share  a bed  with  another  person.  The 
practice  of  having  small  children  sleep  with  an  adult  is  a’  bad  one, 
under  any  circumstances;  but  if  tuberculosis  is  present  it  is  doubly 
important  to  prevent  it. 

When  treated  at  home  the  consumptive  should  always  use  the  same 
eating  utensils.  These  should  be  washed  separately,  and  kept  apart 
from  those  used  by  the  rest  of  the  family.  After  each  meal  the  dishes, 
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knife,  forlv,  spoons,  etc,,  should  be  thoroughly  scalded  with  boiling  water; 
then  washed  with  soap  and  warm  water,  and  finally  rinsed  with  clean 


water.  . . • n n 

A patient  who  observes  the  above  precautions  is  practically  of  no 

danger  to  those  about  him. 

The  feces,  as  a rule,  are  disregarded.  They  may  be  sterilized  by 
putting  in  the  bed-pan  eight  to  ten  ounces  of  a 10  per  cent.^  solution  of 
formalin.  A cheaper  and  equally  efficient  agent  is  chlorinated  lime 
(4  per  cent.).  Milk  of  lime  is  efficient,  but  bulky,  and  is  apt  to  clog  the 

Wcl»tGl'“CloSG  t 

Those  attending  tuberculous  patients  should  exercise  the  same  care 
regarding  their  hands  as  they  would  use  if  caring  for  a case  of  typhoid 


fever. 

In  communities  where  compulsory  notification  is  required,  physicians 
should  see  to  it  that  the  requirements  of  the  law  are  fulfilled. 

Financial  Resources. — In  order  to  intelligently  advise  the  best 
course  to  pursue  it  is  necessary  to  ascertain  what  the  resources  of  the 
patient  are.  This  precaution  is  commonly  neglected,  and  constitutes 
what  Cabot  has  termed  “ blindness  to  backgrounds.”  “We  must  go  into 
the  matter  of  his  income  and  outgo  and  see  if  the  two  ends  cannot  be 
made  to  meet.”  The  physician  who  does  not  do  this  is  frequently  guilty 
of  giving  advice  that  is  useless,  because  of  the  inability  of  the  patient  to 

carry  it  out.  , 

“I  have  heard  physicians  giving  advice  to  patients  not  to  worry, 

advice  that  would  be  laughable  if  it  were  not  so  pathetic:  Just  stop 
worrying’  (you  might  just  as  well  say  stop  breathing)  ‘and  take  a long 
rest.  Avoid  all  mental  and  physical  straui.’  What  his  wife  and  children 
are  to  do  meanwhile  never  occurs  to  this  type  of  plysidan.^  Ihe  wife 
and  children  are  in  the  background,  out  of  range  of  his  vision,  and  so 
for  him  they  play  no  part  in  the  case.”  (Cabot.)  , , . , 

The  best  advice  is  that  which  can  be  followed,  and  nothing  can  be 
worse  than  to  tell  a man  without  resources  that  he  must  go  away  it  he 
hopes  to  recover.  Either  this  advice  is  neglected  entirely,  or,  as  some- 
times happens,  the  patient  goes  where  he  has  been  directed,  but  without 
‘ the  means  of  support  after  he  arrives  at  his  destination.  _ The  result  is  that 
he  commonly  becomes  a charge  on  the  community.  It  is  now  an  accepted 
fact  that  a patient  should  not  be  sent  away  for  climatic  treatment  unless 
he  can  obtain  the  same  degree  of  comfort  as  that  to  which  he  is  accus- 
tomed at  home.  Pure  air  does  not  compensate  for  discomfort  and  poor 
food.  Furthermore,  no  patient  should  be  sent  away  with  the  hope  o 
obtaining  employment  in  some  health  resort.  Such  places,  as  a rule,  are 
overcrowded  with  work-seekers  from  all  walks  of  life.  Even  an  arrested 
or  quiescent  case  should  not  seek  a climatic  change,  \ut  a ^ lew  o p 
manent  residence,  without  having  sufficient  means 'to  support  him  until 

he  can  secure  suitable  employment. 

Communities  in  the  West  and  Southwest  to  which  maiy  tuberculous 
patients  go  have  entered  a strong  protest  against  the  practice  of  ^n  g 
to  them  individuals  far  advanced  in  the  disease,  particularly  when  th  y 
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are  without  the  means  of  support.  While  many  of  these  patients  seek 
these  places  on  their  own  initiative,  not  a tew  of  them  do  so  on  a 
Hoctor^s  advice.  It  is  estimated  that  thousands  who  have  no  chance  of 
r^overy  go  to  these  places,  and  that  many  of  them,  owing  to  lack  of 

funds,  become  public  charges.  r n 1 1 

For  those  whose  circumstances  are  known  to  be  comfortable  these 

orecautions  are,  of  course,  unnecessary;  but  for  those  only  moderately 
well-to-do,  and  for  the  poor,  the  character  of  the  advice  given  will  depend 
Entirely  on  what  they  can  afford.  To  this  extent  tuberculosis  is  a disease 

controlled  by  the  pocket-book.  ^ 

Inquiry  should  be  made  as  to  sick  benefits,  savings,  and  the  possibility 

of  securing  aid  from  other  members  of  the  family  or  from  employers. 
In  addition,  it  should  be  known  whether  the  money,  if  obtained  from  any 
of  these  sources,  is  available  for  the  patient  alone  or  whether  during  the 
period  of  his  inactivity  a wife  and  children  are  to  be  cared  for. 

In  advising  a change,  the  physician  should  be  able  to  infoim  the 
patient  of  the  cost  of  the  journey  to  and  the  cost  of  living  in  the  particular 
place  recommended.  Information  of  this  character  may  be  'found  in 
the  Tuberculosis  Directory,  issued  by  the  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis. 

The  leno-th  of  time  necessary  to  remain  away  should  also  be  stated, 
even  if  it*can  only  be  approximately  estimated.  It  is  team-work  of 
this  kind  that  enables  the  doctor  and  patient  to  secure  results  that  would 


otherwise  be  unattainable. 

The  Physical  Status  of  the  Patient. — In  coming  to  a decision  as  to 
whether  the  patient  should  be  advised  to  go  away,  one  must  also  take 
into  consideration  the  extent  of  the  disease.  Judging  from  some  of_  the 
cases  I have  seen  sent  to  sanatoria,  there  is  too  little  consideration  given 
to  the  possibilities  of  recovery.  Patients  so  extensively  diseased  as  to 
preclude  any  chance  of  bringing  about  an  arrest  of  the  trouble  are  sent 
away  with  the  idea  that  they  will  recover.  Often  they  come  considerable 
distances,  and  owing  to  their  weakened  condition  cannot  return,  and  so 
it  happens  that  not  a few  die  away  from  their  home  and  friends.  Such 
occurrences,  besides  being  very  distressing,  also  add  greatly  to  the 
expense  of  the  family. 

It  not  infrequently  happens  that  a patient  who  refused  to  go  away 
during  the  early  and  curable  stages  of  the  disease  is  only  too  eager  to  go 
anywhere  when  there  is  no  chance  of  recovery.  If  money  is  no  con- 
sideration, and  other  members  of  the  family  can  accompany  the  patient, 
so  much  the  better.  The  family,  however,  should  be  warned  of  the 
probable  result. 

To  foretell  the  ending  in  any  given  case  is  not  easy,  and  most  of  us 
can  recall  patients  who  recovered  in  spite  of  what  seemed  an  almost 
hopeless  outlook.  Still,  it  must  be  borne  in  mind  that  there  are  limits 
beyond  which  there  can  be  no  hope.  In  coming  to  a decision  as  to  whether 
recovery  is  impossible,  careful  attention  should  be  given  to  what  Brown 
has  termed  the  prognostic  triad,  i.  e.,  temperature,  pulse,  and  weight. 

A continuous  high  temperature,  with  marked  remissions,  is  almost 
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always  indicative  of  septic  ahsorj)tion,  cavity  formation,  and  far-advanced 
disease.  Recovery  rarely  takes  place  under  these  circumstances. 

Single  observations  in  the  office  do  not  mean  much  as  far  as  the  pulse 
is  concerned.  If,  however,  the  pulse  is  constantly  over  100,  with  the 
patient  at  rest,  it  is  of  serious  import;  if  constantly  over  110,  and  asso- 
ciated with  the  type  of  temperature  just  mentioned,  a fatal  ending  is 
almost  certain.  Cyanosis  of  the  lips  and  e.xtremities  and  edema  of  the 
lower  extremities  also  indicate  that  the  disease  has  progres.sed  beyond 
our  power  of  averting  a fatal  termination. 

Marked  emaciation  is  an  almost  constant  feature  of  advanced  phthisis. 
When  the  loss  exceeds  one-third  of  the  body  weight  there  is  little  hope 
of  recovery. 

In  addition,  serious  complications  should  be  given  consideration,  and 
if  the  disease  in  the  lungs  is  at  all  advanced,  such  cases  had  best  be  kept 
at  home. 

Medical  Supervision. — ^There  is  a very  prevalent  belief  among  the 
laity,  and,  it  must  be  confessed,  among  some  physicians,  that  the  treat- 
ment of  -tuberculosis  consists  of  fresh  air  and  the  administration  of  milk 
and  eggs.  Simple  as  the  requirements  are,  they  must  be  applied  in 
an  intelligent  way;  and  while  the  underlying  principles  are  much  the 
same  in  all  cases,  success  in  the  individual  case  depends  on  how  skilfully 
we  use  the  means  at  our  command.  “The  best  law  to  follow  is  that 
patients  with  tuberculosis  should  be  treated  by  the  physician,  as  nearly 
as  possible,  individually,  both  psychically  and  physically,  as  if  there 
were  in  each  case  a separate  malady.”  (j\Wiite.) 

Under  no  circumstances  should  a patient  with  tuberculosis  be  sent 
or  allowed  to  go  to  the  country,  or  to  a summer  or  winter  resort,  without 
proper  medical  supervision.  Skilful  medical  attention  in  the  home,  even 
with  inferior  climatic  advantages,  is  preferable  to  the  best  climate  possible 
and  no  medical  supervision.  As  Cornet  has  stated,  “ Merely  transferring 
the  patient  to  a better  climate  does  not  mean  much  for  his  recovery.” 

The  important  thing  in  sending  a patient  away  should  be  the  assurance 
that  he  will  have  proper  medical  care,  and  this  requirement  should  be, 
to  my  mind,  the  essential  feature  in  the  selection  of  a place.  I am  con- 
vinced that,  consciously  or  unconsciously,  it  is  this  factor  that  influences 
most  physicians  in  their  choice,  and  that  praise  that  is  meant  for  some 
particular  climate  can  usually  be  construed  into  a tribute  to  the  ability 
of  the  doctor  who  has  had  charge  of  the  case.  Quite  recently  I listened 
to  two  physicians  discussing  the  best  place  to  send  a patient.  It  was 
interesting  to  hear  that  their  choice  of  a certain  well-known  resort  was 
made,  not  because  of  the  climatic  advantages  of  the  place,  but  because 
of  their  faith  in  the  ability  of  the  physician  residing  there. 

While  it  cannot  be  denied  that  some  individuals  do  recover  when  left 
to  their  own  devices,  the  practice  is  a bad  one,  and  should  never  be  per- 
mitted. Those  who  have  been  properly  instructed  during  the  active 
period  of  the  disease  may  prolong  the  treatment  without  being  under 
medical  supervision;  but  even  this  is  questionable. 

The  common  objection  offered  to  going  to  a sanatorium  or  health 
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resort  devoted  to  the  trecatment  of  tuberculosis  is  that  it  will  be  depress- 
iiuT  to  see  so  many  sick  people  about.  It  never  seems  to  occur  to  niany 
who  raise  this  objection  that  they  themselves  may  be  in  a worse  condition 
than  those  among  whom  they  are  about  to  be  thrown.  While  it  is  a 
very  common  occurrence  for  patients  in  a sanatorium  in  the  beginning 
to  have  an  aversion  for  their  surroundings,  in  the  great  majority  of 
instances  this  feeling  quickly  disappears. 

Air  and  Environment.— It  is  not  the  function  of  this  chapter  to 
deal  with  the  therapeutic  qualities  of  the  various  climates.  Inasmuch, 
however,  as  a residence  at  one  of  the  climatic  resorts  is  a method  of 
treating  tuberculosis,  some  mention  must  be  made  of  its  advantages 
and  its  disadvantages. 

The  one  feature  in  the  treatment  of  tuberculosis  which  has  outlasted 
all  others  is  fresh  air,  or,  as  it  is  generally  known,  the  climatic  treatment. 
Indeed,  until  quite  recently  it  was  universally  accepted  that  tuberculosis 
could  not  be  successfully  treated  unless  the  patient  availed  himself  of 
the  advantages  of  some  particular  climate.  One  of  the  most  interesting 
chapters  in  the  history  of  tuberculosis  is  the  development  of  the  climatic 
idea  and  the  gradual  transition  of  climatic  therapy  into  the  modern 
fresh-air  treatment. 

During  the  last  century  the  climatic  idea  rapidly  expanded  so  as  to 
embrace  nearly  every  known  variation — ocean  voyages,  sea  and  coast 
climates;  inland  regions,  vdth  a high  altitude  and  those  with  a moderate 
or  low  altitude;  hot,  dry  climates,  with  a mean  equable  temperature;  to 
say  nothing  of  the  healing  properties  of  pine  forests.  Every  conceivable 
variation  was  advocated,  and  extravagant  claims  set  forth  as  to  the  ad- 
vantages of  this  or  that  locality.  It  is  difficult  to  trace  to  their  original 
sources  many  of  the  theories  concerning  climate  in  its  relation  to  tuber- 
culosis; nor  are  we  able  always  to  assign  a reason  for  the  selection  of  this 
or  that  locality. 

The  one  feature  regarding  climate  that  seems  to  have  existed  from  the 
beginning  and  the  one  which  has  apparently  determined  the  selection 
of  many  localities  is  warmth.  As  Jaccoud  states,  “From  the  existence  of 
some  impressions  believed,  rather  than  proved,  to  be  correct  the  idea  of 
this  disease  is  intimately  associated  as  regards  treatment  with  that  of  a 
warm  climate.”  It  would  seem  that  the  original  selection  of  warm  climates 
was  determined  by  the  fact  that  it  was  a matter  of  common  observation 
that  respiratory  disorders  were  less  frequent  during  the  warm,  dry 
seasons  than  during  the  cold  and  wet  months.  Then,  too,  it  was  noted 
that  a residence  in  a warm,  dry  region  often  had  a beneficial  effect  on 
pulmonary  disorders.  It  is  apparent  from  the  claims  that  gradually 
arose  concerning  the  influence  of  climate  that  it  was  not  appreciated  in 
the  beginning  that  climate  per  se  had  little  to  do  with  it.  The  fact  that 
the  mildness  of  the  climate  was  an  incentive  for  people  to  live  in  the 
open  air  and  also  to  keep  the  windows  and  doors  of  their  house  open,  thus 
insuring  free  ventilation,  was  lost  sight  of.  It  also  seems  highly  probable 
that  the  present  views  regarding  the  favorable  influence  of  sunlight  had 
their  origin  in  the  same  way.  Sunlight  has  always  been  regarded  as 
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one  of  the  most  essential  features  of  a favorable  climate,  and  much  em- 
phasis has  been  laid  on  this  point.  Later,  with  the  discovery  of  the 
tubercle  bacillus  and  the  knowledge  that  its  tenure  of  life  was  very  short 
when  exposed  to  the  direct  rays  of  the  sun,  the  importance  of  sunlight 
was  increased.  It  should  be  borne  in  mind,  however,  that  in  some  of 
the  cold  winter  resorts  the  sun  is  often  concealed  l>y  heavy  clouds,  during 
the  winter  months,  for  days  at  a time,  and  yet  during  these  winter  months 
patients  show  the  greatest  improvement. 

The  disinfecting  properties  of  sunlight  are,  of  course,  important, 
but  proper  personal  prophylaxis  and  fresh  circulating  air  can  be  made 
almost  equally  efficient.  I mention  the  influence  of  sunlight  at  this 
point  because  in  carrying  out  the  home  treatment  it  is  utterly  impossible 
in  many  instances  to  obtain  a southern  exposure  with  a maximum  of 


sunshine. 

While  warmth  has  undoubtedly  been  the  determining  factor  in  many 
instances,  it  does  not,  of  course,  explain  the  selection  of  localities  in  which 
equableness  of  the  temperature  is  not  the  dominant  feature.  I am  inclined 
to  believe  that  in  not  a few  instances  the  personality  and  skill  of  the  phy- 
sician residing  in  a given  locality  have  had  much  to  do  with  its  selection. 
This  is  certamly  true  of  at  least  one  very  popular  resort  in  the  United 

tCS 

At  the  present  time  there  are  three  views  regarding  climate ; (1)  That 
which  still  considers  that  climate  is  the  sine  qua  non  in  the  treatment  of 
tuberculosis.  The  number  holding  this  extreme  view  has  d\yindled  to 
a very  small  minority  during  the  past  few  years.  (2)  That  which  denies 
that  climate  per  se  has  any  influence  whatever.  This  view,  once  scoffed 
at,  is  constantly  gaining  new  adherents.  (3)  That  which  recognizes  the 
advantages  of  a residence  at  some  climatic  resort,  but  appreciates  the  fact 
that  such  advantages  are  for  the  favored  few,  and  that  for  the  great 
maiority  climatic  advantages  must,  of  necessity,  be  dispensed  with 

In  reo-ard  to  the  relative  merits  of  these  views,  it  may  be  stated  that 
there  are  not  many,  at  present,  who  claim  for  the  air  of  any  health  resort 
the  marvellous  healing  properties  it  was  once  supposed  to  have  Modern 
experience  has  shown  that  climate,  so  far  from  being  the  all-essential 
factor,  is  at  best  of  no  more  importance  than  diet,  rest,  or,  indeed,  -ot 
any  other  of  the  features  necessary  in  the  treatment.  , , , 

The  second  view— namely,  that  removal  to  a more  favorable  climate 
can  be  disregarded  absolutely— does  not  sound  nearly  so  radical  as  it 
once  did.  It  is  always  a difficult  matter  to  change  or  even  modify  an 
established  belief,  and  those  who  have  the  temerity  to  make  the  attemp 
must  expect  to  be  regarded,  in  the  beginning  at  least,  as  cranks  and  dan- 
gerous meddlers.  There  is  no  doubt  that  the  argument  of  the  adherents 
of  home  treatment  is  a difficult  one  to  combat  ; if  the  poor  man  can  reco^  er 
under  conditions  anything  but  ideal  there  is  no  reason  why  his  more 
fortunately  situated  neighbor  eannot  do  the  same  I‘  ^ 
certain,  also,  that  the  modern  crusade  against  tubercnlosis  ^ 
would  not  have  been  possible  had  it  not  been  for  those  ° 
the  treatment  of  the  disease  in  the  home  environment.  W hile  there 
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Outside  sleeping  room.  (T.  S.  Carrington.) 
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some  who  assert  that  eventually  everyone  will  be  treated  m or  near  their 
]Lnes  I believe  that  the  class  which  has  always  availed  itself  of  the  aid 
Tsome  salubrious  climate  will  continue  to  do  so.  Not  for  the  reason 
that  the  locality  selected  possesses  any  curative  properties,  but  because, 
ii/the  first  place,  it  offers  a change,  and  in  the  second  place,  the  patient 
is  removed  from  the  distractions  of  business  or  social  duties. 

Although  it  is  now  generally  admitted  that  climate  no  longer  occupies 
the  place  tt  once  did,  and  that  tuberculosis  may  be  treated  with  or  without 
its  advantages,  under  what  circumstances  should  we  recommend  a 

removal  to  some  climatic  resort?  . , , , , 

Assuming  that  the  patient  is  financially  able  to  bear  the  expense, 
and  that  the  disease  is  not  too  far  advanced,  there  are  several  factors 
to  be  considered  befoi-e  deciding  for  or  against  such  a step. 
instance,  a man  allows  his  business  or  profession  to  interfere  with 
the  treatment  he  should  be  urged  to  go  away  and  free  himself,  tor  the 
time  being,  from  business  worries.  So,  too,  a woman  who  allows  her 
household  or  social  duties  to  interfere  with  the  treatment  should  be 


advised  to  go  away.  _ i rr  j • 

The  changeable  weather  which  prevails  in  many  localities  during 

the  winter  and  early  spring  months  and  extremely  hot  spells  during  the 
summer  offer  a good  reason  for  a change. 

These  indications  are,  of  course,  dependent  to  a great  extent,  on  the 
inclinations  of  the  patient.  He  should  be  urged  to  make  the  change, 
but  if  he  strongly  objects  to  the  separation  from  family  or  friends,  the 
depression  and  homesickness  which  may  ensue  render  the  advisability 
of  such  a measure  doubtful. 

A great  deal  has  been  written  regarding  the  selection  of  a suitable 
climate  for  the  particular  individual.  In  a few  instances  this  may  be 
done;  but  for  the  majority  it  may  be  disregarded  entirely.  Certainly,  we 
have  all  seen  patients  recover,  show  slight  improvement,  or  steadily 
progress  to  a fatal  issue  in  every  variety  of  climate.  I doubt  very  much 
whether  the  common-sense  opinion  expressed  long  ago  by  Austin  Flint 
can  be  improved  on:  ^*My  studies  seem  to  lead  to  conclusions  at  variance 
with  the  prevailing  popular  and  professional  belief  in  a special  climatic 
influence.  In  the  first  place,  it  does  not  appear  from  the  analysis  of  my 
cases  that  changes  of  climate  have  in  a marked  degree  a beneficial  influ- 
ence as  compared  with  the  hygienic  measures  available  at  home.  In 
the  second  place  the  improvement  following  a change  appears  to  pertain 
alike  to  different  climates  and  places.  Hence  it  seems  a fair  inference 
that  the  benefit  derived  from  the  change  is  due  not  so  much  to  a climatic 
influence  per  se  as  to  the  circumstances  incidental  to  the  change.  These 
circumstances  are  often  a change  of  habits  from  those  which  are  sedentary 
and  confining  within  doors  to  those  involving  out-of-door  life  and  activity, 
freedom  from  cares,  anxieties,  and  annoyances  of  business  at  home,  and, 
it  may  be  added,  the  moral  effect  of  the  hope  or  expectation  of  being 
benefited  by  climatic  influences.” 

It  has  long  been  held  that  the  tuberculous  patient  stands  a better 
chance  of  recovery  if  treated  in  a locality  differing  from  that  in  which 
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the  disease  was  acquired.  In  recent  years,  however,  the  tendency  has  been 
to  treat  the  disease  under  the  sanie  conditions  (climatically,  at  least)  as 
those  in  which  it  developed,  the  contention  being  that  there  is  less  likeli- 
hood of  a i’ela])se.  J.  hus  it  is  believed  by  some  that  a patient  who  has 
recovered  at  a high  altitude  runs  a risk  if  he  return  to  a lower  level; 
and  while  this  is  the  excej)tion  rather  than  the  rule  the  possibility  of 
such  an  occurrence  shoukl  be  borne  in  mind,  as  business  reasons  or 
family  ties  may  prevent  a permanent  residence  in  the  place  selected. 

In  the  great  majority  of  incipient  and  moderately  advanced  cases  the 
character  of  the  climatic  resort  can  be  disregarded,  as  they  wilt  do  well 
no  matter  where  they  go.  It  is,  of  course,  recognized  that  there  are  a 
few  who  fail  to  improve  in  one  place  and  make  a good  recovery  in 
another. 

Patients  in  whom  the  disease  is  advanced  often  bear  the  cold  badly, 
and  are,  as  a rule,  best  adapted  to  the  warm  resorts.  A high  altitude 
should  not  be  selected  if  there  is  disease  of  the  cardiovascular  system, 
nephritis,  anemia,  marked  nervousness,  or  cavity  formation.  Hemor- 
rhage cases  are  generally  regarded  as  unsuitable  for  a high  altitude, 
although  there  are  some  who  believe  that  the  danger  has  been  exaggerated. 

Personally,  I believe  that  if  a patient  can  go  away  to  a sanatorium  or 
health  resort,  if  only  for  a month  or  two,  he  should  be  encouraged  to  do 
so ; partly  because  of  the  educational  value  and  partly  because  a change 
of  scene  is  often  beneficial. 

Home  Treatment. — Home  treatment  in  the  great  majority  of  instances 
is  a necessity,  not  a fad.  It  has  been  estimated  that  not  more  than  2 
or  3 per  cent,  of  all  tuberculous  individuals  are  financially  able  to  avail 
themselves  of  the  advantages  of  a residence  in  some  climatic  resort. 
Even  with  the  great  increase  in  the  number  of  free  and  part-pay  sana- 
toria and  hospitals  for  the  care  of  early  and  advanced  cases  there  are 
accommodations  for  but  a small  number  of  existing  cases.  Furthermore, 
it  must  be  borne  in  mind  that  not  all  of  those  who  can  avail  themselves 
of  climatic  or  sanatorium  treatment  are  willing  to  do  so,  but  prefer,  for 
one  reason  or  another,  to  remain  at  home.  And  finally,  after  eliminating 
the  small  number  of  those  who  can  go  where  they  please  and  stay  as 
long  as  is  necessary,  the  great  majority  of  patients  treated  in  sanatoria 
or  health  resorts  must  return  to  their  homes  with  the  disease  only  partially 
arrested.  The  absence  from  home  is  generally  from  three  to  six  months, 
and  the  rule  at  most  sanatoria  is  that  the  patient  must  remain  free  from 
symptoms  for  at  least  two  years  after  discharge  before  the  disease  can 
be  considered  as  arrested.  This  is,  of  course,  an  arbitrary  rule,  and 
applies  only  to  the  very  early  cases.  The  more  extensive  the  pulmonary 
damage  and  the  more  persistent  the  symptoms  the  longer  will  be  the  time 
necessary  before  the  case  can  be  considered  as  free  from  the  danger  of 
a relapse. 

It  is  commonly  believed  that  a stay  of  from  six  months  to  a year  is 
all  that  is  necessary  to  cure  tuberculosis,  and  many  a patient  has  relapsed 
because  of  this  mistaken  idea.  The  truth  of  the  matter  is  that  the 
limited  time  spent  in  the  sanatorium  by  most  patients  only  starts  them 
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Fig.  1. — A cheap  porch  protected  by  awning,  built  on  roof  of  first-story  veranda. 

(T.  S.  Carrington.) 


Fig.  2.  A cheap  temporary  porch  protected  by  an  awning  and  supported  by  braces  at  an  angle, 

(T.  S.  Carrington.) 
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on  the  road  to  health.  Recovery  and  the  maintenance  of  health  in  the 
majority  of  instances  depend  on  a continuance  m the  home  of  the  hie 

led  at  the  sanatorium  or  health  resort.  _ , i o 

ddiis  brief  review  of  well-known  facts  simply  emphasizes  not  only  the 
importance,  but  the  necessity  of  home  treatment  at  some  time  during 
the  course  of  the  disease. 

For  the  individual  who  has  just  developed  tuberculosis,  my  own 
practice  is  to  exhaust  every  possible  resource  before  adopting  home  treat- 
ment. We  all  recognize  the  benefit  derived  from  a vacation,  with  its 
cham^e  of  scene  and  food  and  freedom  from  business  cares.  A similar 
change,  even  if  it  is  only  for  two  or  three  months,  and  providing  there  is 
proper  medical  supervision,  is  equally  beneficial  to  the  tuberculous 
individual.  If,  however,  this  is  not  possible,  we  must  and  should  make 

the  best  of  existing  conditions.  _ , . , , 

Otis  states  that  there  are  four  classes  in  which  home  treatment  is 
especially  appropriate:  (1)  Patients  in  far-advanced  stages;  (2)  those 
whose  income  ceases  when  they  stop  work,  but  who  can,  at  least  for  a 
time,  have  good  food  and  rest  at  home;  (3)  those  who  are  averse  to  going 
away  and  prefer  being  treated  at  home;  and  (4)  the  very  poor. 

Success  in  carrying  out  home  treatment  is  dependent  to  a great  extent 
on  three  factors:  (1)  The  willingness  of  the  patient  to  faithfully  obey 
instructions;  (2)  the  possession  of  sufficient  resources  to  enable  the 
patient  to  secure  proper  food  and  rest;  (3)  the  character  of  the  home. 

1.  The  first  requirement  is  variable.  Some  patients  readily  fall  into 
the  required  routine  with  little  or  no  effort;  others  can  be  controlled 
only  with  difficulty,  as  it  takes  more  strength  of  character  to  make  the 
fight  alone  than  when  associated  with  people  who  are  engaged  in  the 
same  effort.  Then,  too,  there  is  a group  which  is  represented  by  the 
grossly  ignorant  and  the  wilfully  negligent  who  cannot  or  will  not  realize 
the  necessity  of  following  directions.  The  control  of  the  last-named 
class  is  difficult.  The  only  solution  I can  see  at  present  is  forcible 
isolation.  In  New  York  City  compulsory  isolation  is  permitted  by  law. 
It  is  obvious,  however,  that  in  applying  such  a law,  tact  and  discretion 
are  most  necessary,  or  the  measure  will  quickly  become  inoperative. 
In  New  York  compulsory  isolation  has  been  resorted  to  in  but  a few 
instances,  and  then  only  when  it  was  absolutely  necessary.  The  occa- 
sional enforcement  of  such  a law  also  has  an  excellent  effect  on  the  com- 
munity at  large,  as  it  is  thereby  warned  that  the  lives  of  the  majority 
must  not  be  endangered  by  the  negligence  of  the  few. 

2.  The  second  requirement — namely,  the  resources  of  the  patient — 
should  be  carefully  investigated.  If  assistance  is  not  forthcoming  from 
other  members  of  the  family,  the  employer,  charitable  organizations,  or 
sick  benefits,  the  patient  should  be  sent,  if  possible,  to  a State  or  municipal 
institution. 

3.  The  third  requirement  relates  to  the  house  itself.  In  small  towns  and 
in  the  suburbs  of  the  large  cities  the  house  can  almost  always  be  adapted 
to  home  treatment.  In  the  large  cities,  however,  it  often  takes  consid- 
erable ingenuity  to  furnish  the  patient  with  a maximum  of  fresh  air. 
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Tlie  first  requisite  is  that  the  lioine  shall  be  hygienic  and  that  the  imme- 
diate surroundings  are  sanitary.  The  house  may  be  unhygienic  because 
of  slovenly  housekeeping;  this  may  be  corrected  by  proper  instructions. 
In  other  instances  the  unhygienic  condition  is  due  to  no  fault  of  the  tenant, 
and,  if  such  is  the  case,  the  landlord  should  be  forced  to  remedy  condi- 
tions, or  the  patient  should  be  advised  to  move.  The  Board  of  Health 
should  also  be  notified.  In  the  larger  cities  the  greatest  drawbacks  to 
home  treatment  are  the  unhygienic  conditions  of  the  houses  and  over- 
crowding. 

An  advantage  of  home  treatment  lies  in  the  fact  that  an  individual 
who  has  recovered  in  that  locality  in  which  he  has  lived  and  wi^  continue 
to  live,  is  apt  to  remain  well,  as  there  is  no  abrupt  change  from  a 
favorable  to  a less  healthful  environment.  Furthermore,  in  the  sana- 
torium or  climatic  resort  the  prescribed  rules  are  easily  lived  up  to, 
partly  from  necessity  and  partly  from  the  example  set  by  others.  Many 
patients  after  their  return  home  are  apt  to  lapse  into  faulty  methods  of 
living.  In  some  instances  this  is  due  to  the  erroneous  belief  that  they 
are  cured,  and  so  can  ignore  their  health;  others  fail  to  grasp  the  under- 
lying principles  of  the  treatment.  If  these  principles  are  gradually 
acquired  in  the  course  of  home  treatment  there  is  less  danger  of  the 
patient  reverting  to  his  former  method  of  living,  as  he  has  learned  that 
it  is  how  he  lives  rather  than  where  he  lives  that  counts. 

The  underlying  principles  in  the  treatment  of  tuberculosis  are  the 
same  no  matter  whether  applied  in  the  sanatorium,  the  health  resort, 
or  the  home.  If  there  is  any  difference,  it  is  in  the  greater  necessity 
for  strict  attention  to  detail  in  home  treatment.  Here  nothing  can  be 
left  to  chance.  What  the  patient  learns  he  learns  from  the  doctor  or 
visiting  nurse,  not  from  the  routine  practice  of  the  sanatorium.  Further- 
more, in  addition  to  medical  treatment  the  problem  is  not  only  hygienic 
and  social,  but  an  economical  one,  and  all  these  factors  must  receive 
attention. 

Of  home  treatment,  more  than  any  other  method,  it  is  true  that  “ No 
single  element  in  the  cure — neither  air,  nor  food,  nor  hydrotherapy, 
nor  medicine — affords  any  guarantee  of  success ; it  is  only  the  satisfaction 
of  all  the  physiological  and  hygienic  demands  of  the  organism,  from  the 
greatest  to  the  least  significant,  that  can  bring  about  this  result,  and  of 
this  fact  the  physician  should  not  for  a moment  lose  sight.”  (Cornet.) 

Supervision  of  the  Patient, — Home  treatment  cannot  be  successful 
if  the  doctor  sees  the  patient  in  his  office  only.  He  must  at  least  once 
visit  the  home  and  make  himself  familiar  with  its  possibilities;  in  the 
case  of  dispensary  patients  this  may  be  done  by  a visiting  nurse  vho 
has  been  trained  in  this  sort  of  work  and  its  requirements. 

The  Home.—li  there  is  a porch,  it  can  be  utilized  for  sleeping  pur- 
poses; or  on  a flat  roof  a tent  or  light  wooden  shack  can  be  erected 
even  a sloping  roof  will  admit  the  erection  of  a platform  for  a tent  or 
shack.  In  the  rear  or  at  the  side  of  the  house  it  may  be  possible  to  erect 
a sleeping  balcony;  or  the  yard  may  be  sufficiently  large  for  the  placing 
of  a tent  or  shack. 
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Fig.  1. — A lean-to  tent  on  roof  of  an  apartment  house  in  New  York  City. 

(T.  S.  Carrington.) 


Fig.  2.  A small  extension  roof  on  which  a tent  or  shack  could  be  placed 

(T.  S.  Carrington.) 


h t 


v-r4 


* ■■ 


’ f 


r 


AIR  AND  ENVIRONMENT 


751 


In  the  absence  of  any  of  these  facilities  it  may  be  possible  for  the 
patient  to  move  to  a house  where  such  advantages  can  be  obtained 
^ When  none  of  these  measures  are  feasible,  a room,  capable  ot  free 
ventilation,  should  be  selected;  one,  if  possible,  in  which  there  are 
windows  on  two  sides,  so  that  a free  circulation  of  air  can  be  obtained. 
Even  this  last  requirement  is  not  always  available,  especially  m the  homes 
of  the  poor,  so  that  we  may  have  to  content  ourselves  with  a room  having 
two  or  even  but  one  window  in  the  same  wall.  The  size  of  the  room  is 
not  the  principal  consideration.  The  essential  thing  is  to  secure  con- 
stantly chantring  fresh  air  rather  than  cubic  air  space.  A small  room 
which  fulfils*^this  requirement  is  preferable  to  a large  one  that  does  not. 

Window  tents  which  are  so  constructed  that  the  head  and  upper  part 
of  the  body  are  enclosed  in  a tent-like  arrangement,  so  that  the  air 
breathed  by  the  patient  is  constantly  fresh,  may  be  used  to  advantage. 
A cheap  and  serviceable  window  tent  may  be  constructed  by  using  the 
framework  of  the  ordinary  window  awning  and  draping  over  it  canvas 
or  blanlvets.  The  framework  is  fastened  on  the  inside  of  the  window,  so 

as  to  hang  down  over  the  patient’s  head.  _ , . , 

Curtains  should  be  removed,  and  if  the  floor  is  covered  with  carpet, 
this  should  be  taken  up.  To  completely  dismantle  a room,  however,  is 
not  necessary.  To  exclude  everything,  even  plainly  framed  pictures, 
savors,  as  Brown  says,  of  hygiene  run  mad. 

No  matter  what  arrangement  is  finally  decided  upon  as  the  most 
practical  for  the  particular  individual,  it  must  be  insisted  upon  that 
there  can  be  no  half-way  measures  in  the  matter  of  fresh  air.  Prac- 
tically the  entire  twenty-four  hours,  winter  or  summer,  rain  or  shine, 
must  be  spent  in  the  fresh  air.  If  the  patient  is  confined  to  a room, 
the  windows  must  be  kept  open  to  their  fullest  extent.  During  a storm 
the  flaps  of  the  tent,  the  curtains  of  the  balcony,  or  the  windows  may 
be  closed  if  the  rain  or  snow  beats  in.  When  the  storm  is  over,  how- 
ever, the  same  conditions  which  existed  before  must  be  returned  to. 

There  is  a popular  notion  that  night  air  is  harmful  particularly  to 
those  suffering  from  pulmonary  trouble.  This  is  not  so.  Indeed,  so  far 
as  cities  are  concerned,  night  air  is  purer  than  that  of  the  day,  since  there 
is  little  or  no  traffic,  and  hence  less  dust  is  stirred  up. 

Equally  prevalent  is  the  popular  fallacy  regarding  “draughts,”  and 
it  often  requires  considerable  time  and  patience  to  convince  people  that 
their  ideas  on  the  subject  are  wrong.  It  has  been  repeatedly  pointed  out 
by  Bridge  and  others  that  the  fear  of  a draught  compels  numberless 
people  to  breathe  bad  air  constantly,  thereby  lowering  their  vitality  and 
making  them  an  easy  prey  for  microorganisms.  As  a result  they  get  all 
sorts  of  diseases  that  constant  fresh  air  might  enable  them  to  escape. 
As  a matter  of  fact,  such  individuals  are  more  susceptible  to  catching 
cold  than  the  people  who  either  ignore  draughts  altogether  or  clothe 
themselves  so  that  they  can  bear  them.  It  is  now  almost  universally 
believed  that  “colds”  arise  in  one  of  two  ways:  (1)  That  the  individual 
from  living  in  overheated  rooms  has  so  lowered  the  vitality  of  his  mucous 
membranes  that  they  cannot  resist  the  efforts  of  bacteria  normally 
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present  in  the  upper  air  passages,  and  wliicli  under  ordinary  conditions 
are  perfectly  harmless;  (2)  colds  are  extremely  contagious,  and  spread 
rapidly  trom  one  person  to  another.  It  is  a matter  of  common  obsei’va- 
tion  that  an  individual  with  a cold  is  apt  to  (|iuckly  infect  his  immediate 
associates.  For  this  reason  tuhercnlous  j)atients  should  not  be  expo.sed 
to  those  with  acute  colds,  as  such  infections  are  quite  capable  of  pro- 
ducing very  serious  damage  in  these  individuals. 

Accessory  Details  of  TreaimenL—\i  is,  of  course,  understood  that  a 
tuberculous  individual  should  always  sleep  alone,  and  that  under  no 
circumstances  should  small  children  occupy  the  same  bed  with  a tulier- 
culous  father  or  mother.  The  bed  should  be  single,  preferably  made  of 
iron,  and  so  placed  that  the  light  does  not  shine  directly  in  the  patient’s 
face.  A small  bedside  table  for  the  sputum  cup,  bell,  urinal,  etc.,  should 
also  be  provided.  A bed-rest  is  important,  so  that  the  patient  may 
change  his  posture  from  time  to  time. 

Arrangement  of  the  Bed. — During  the  winter  months  the  patient  con- 
fined to  bed  must  be  made  comfortable.  It  is  not  generally  appreciated 
that  unless  the  bed  is  properly  made  the  patient  may  become  uncom- 
fortable from  the  cold  air  coming  up  from  beneath  the  bed.  North rup’s 
directions  as  to  the  proper  way  to  prepare  the  bed  for  a pneumonia 
patient  taking  the  fresh-air  treatment  are  applicable  for  the  tuberculous 
patient  also.  He  directs  that  over  the  mattress  there  be  spread  a layer 
of  newspapers,  and  over  this  a blanket;  the  sides  of  the  blanlcet  should 
be  brought  up  over  the  patient  and  the  bedclothes  covering  him  and 
the  free  edges  pinned  along  the  middle.  This  will  keep  the  patient 
perfectly  warm,  and  is  quite  as  efficient  as  a sleeping  bag.  The  latter, 
however,  may  be  recommended  if  the  patient  can  afford  it. 

The  patient  should  sleep  between  blanlcets  or  canton  flannel  sheets 
instead  of  cotton  or  linen,  and  the  night-dress  or  pajamas  should  also 
be  made  of  canton  flannel.  The  patient  may  be  protected  from  cold 
currents  of  air  getting  under  the  bedclothes  by  arranging  the  two 
pillows  in  the  shape  of  a V,  the  head  resting  to  the  apex;  or  three  pillows 
may  be  used,  one  extending  down  either  side  of  the  body  and  a third 
for  the  head.  In  order  to  prevent  chilling,  in  case  the  shoulders  become 
exposed  during  the  night,  a cardigan  jacket,  a sweater,  or  flannel  jacket 
should  be  worn. 

If  the  feet  and  lower  extremities  become  cold,  long  woollen  stockings 
may  be  worn.  Many  women  do  not  require  any  covering  for  the  head 
even  in  zero  weather;  but  men,  especially  those  who  are  bald  or  who  have 
thin  hair,  should  wear  a cap  which  covers  the  head  and  back  of  the  neck. 
If  the  patient  does  not  occupy  the  bed  during  the  day  it  may  be  warmed 
before  retiring  by  means  of  hot-water  bags,  hot  sandbags,  or  hot  bricks. 

Arrangements  for  Sitting  Out  in  Cold  Weather. — In  order  to  take  the 
cure  in  cold  weather  the  patient  must  be  made  comfortable,  otherwise 
he  will  shirk  the  treatment.  Furthermore,  more  harm  than  good  is  done 
unless  the  patient  is  so  protected  that  he  is  oblivious  to  the  cold. 

The  personal  clothing  should  be  that  which  is  ordinarily  worn  in 
winter.  Any  reinforcement  that  is  needed  in  case  the  weather  becomes 


PLATE  XXVJI 


Fig.  1. — A knitted  helmet  for  protecting  the  head,  neck,  and  shoulders. 

(T.  S.  Carrington.) 


Pig.  2.  A good  method  of  building  a porch  on  the  back  of  a cottage  for  country  use. 

(T.  S.  Carrington.) 
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colder  should  be  in  the  form  of  outside  wraps,  which  can  be  added  or 
removed  as  the  temperature  changes  demand.  A fur  coat  (one  with  the 
fur  outside,  and  now  known  as  an  automobile  coat)  offers  the  best  pro- 
tection possible  against  the  most  extreme  degrees  of  cold.  Although 
comparatively  inexpensive,  an  automobile  coat  is  out  of  the  question  for 
the  poor  patient.  The  patient  can  be  made  comfortable  with  an  ordi- 
nary winter  overcoat  reinforced,  if  necessary,  by  a blanket  or  comfort- 
able thrown  over  the  shoulders. 

The  lower  part  of  the  body  and  the  legs  should  be  protected  by  blankets ; 
in  very  cold  weather  two  are  needed.  The  blankets  are  spread  out  over 
the  seat  and  arms  of  the  chair  and  extended  their  full  length  over  the 
extension  of  the  steamer  chair  or  on  the  ground.  After  the  patient  is 
seated  the  free  edge  of  the  blankets  on  the  right  side  is  given  a quick 
jerk  to  the  left,  covering  the  lower  part  of  the  body,  the  legs,  and  the  feet. 
The  same  thing  is  then  done  with  the  opposite  side.  The  free  end  should 
extend  beyond  the -feet  from  a foot  to  a foot  and  a half.  The  procedure 
is  completed  by  raising  the  feet  and  catching  the  free  end  beneath  them. 

Probably  more  people  suffer  from  cold  feet  in  taking  the  cure  in  winter 
than  anything  else.  In  the  cold  resorts  all  sorts  of  footwear  are 
advised — felt  shoes,  moccasins,  lumbermen’s  arctics,  heavy  waterproof 
shoes.  Some  advise  one  thing  and  some  another.  The  secret  of  keeping 
the  feet  warm,  however,  lies  in  having  them  loosely  clad.  A shoe  which 
under  ordinary  circumstances  is  perfectly  comfortable  usually  fits  too 
snugly,  as  the  slightest  constriction  will  impede  the  circulation.  "V\'hat  is 
wanted  is  a loose-fitting  stocking  and  an  equally  loose-fitting  shoe.  In 
addition  the  feet  should  be  kept  off  the  floor  or  ground,  so  as  to  escape 
the  currents  of  cold  air.  The  feet  either  may  be  elevated  on  the  extension 
of  a steamer  chair,  or  they  may  be  placed  in  an  ordinary  soap-box  filled 
with  hay  or  loose  newspapers.  Foot  warmers  or  hot  bricks  may  also 
be  placed  in  the  box.  Long  woollen  mittens  are  the  best  means  of  pro- 
tecting the  hands. 

In  addition  to  protecting  the  patient  from  the  cold  it  is  important 
to  see  that  the  chair  is  comfortable.  The  most  comfortable  chair  obtain- 
able is  the  “Adirondack  recliner,”  and  when  the  patient  can  afford  it,  it 
is  the  one  of  choice.  The  ordinary  steamer  chair  is  the  one  generally 
employed;  besides  being  comfortable,  it  is"  cheap.  No  matter  how  poor 
the  patient  may  be  a rocking  chair  is  always  available,  and  in  lieu  of 
anything  better,  this  can  be  used. 

Arrangements  in  Hot  Weather. — ^The  hot  summer  months  also  present 
difficulties  in  the  way  of  carrying  out  the  treatment.  Unfortunately, 
we  can  do  less  for  the  comfort  of  the  patient  during  the  hot  than  during 
the  cold  months.  Cold  can  be  overcome  by  means  of  proper  clothing. 
Heat,  on  the  other  hand,  is  difficult  to  combat  in  hot,  crowded  cities. 
Electric  fans  will  make  an  almost  unbearably  hot  room  comfortable. 
They  are  a luxury,  however,  that  depends  on  the  size  of  the  purse  and 
the  presence  of  the  proper  facilities  for  their  installation.  For  those  who 
can  afford  it  there  is  now  on  the  market  a fan  driven  by  dry  cells,  which 
can  be  renewed  from  time  to  time  as  needed. 
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The  best  we  can  do  for  the  patient  who  cannot  get  away  during  li 
the  hot  spell  is  to  j)lace  him  in  the  coolest  place  in  or  about  the  house,  13 
see  that  he  is  lightly  clad,  and  that  he  is  not  exposed  to  the  direct  rays 
of  the  sun.  Under  no  circumstances  should  the  head  be  exposed  to 
the  sun.  i 

During  the  hot  waves,  and  especially  in  localities  where  the  humidity  ^ 
is  great,  the  patient  should  be  kej)t  at  rest.  If  he  is  taking  exercise  it  « 
should  be  stopped,  or  at  least  greatly  reduced.  ] 

Fig.  1,  Plate  XXVIII,  illustrates  a cheap  and , efficient  method  in  ■ A 
which  two  half-barrel  hoops  are  tied  to  the  head  and  foot  of  the  B 
bed  and  mosquito  netting  draped  over  them  to  protect  from  flies  and  B 
mosquitoes.  Q 

During  the  summer  months  patients  sleeping  out  of  doors  or  in  a room  i 
which  is  not  darkened  may  be  wakened  too  early.  Bandaging  the  eyes 
with  some  soft,  black  material  will  often  prevent  this. 

Dispensary  Treatment. — The  part  played  by  the  tuberculosis  dispensary 
has  been  one  of  the  most  important  features  in  the  modern  crusade 
against  tuberculosis,  even  though  it  has  fallen  far  short  of  accomplishing 
what  was  originally  hoped  for  in  the  way  of  results. 

It  is  becoming  more  and  more  apparent  that  the  tuberculosis  dispen- 
sary best  serves  its  purpose  by  acting  as  the  educational  centre  for 
the  community  in  which  it  is  situated,  and  also  as  a clearing  house  in 
which,  after  the  diagnosis  is  made  the  applicants  are  disposed  of  according 
to  their  individual  needs.  Thus  the  advanced  case  is  sent  to  a hospital 
or  is  provided  with  suitable  medical  and  nursing  attention  in  the  home; 
those  offering  a prospect  of  cure  are  placed  in  sanatoria,  or,  where  this 
is  impossible,  are  given  closer  supervision  in  the  “tuberculosis  class,”  the 
night  camp  or  the  day  camp,  and  in  the  case  of  children,  in  open-air 
schools. 

To  render  such  service  possible,  the  dispensary  must  be  equipped  with 
a social  service  department.  This  new  department  in  dispensary  treat- 
ment owes  its  inception  to  Richard  C.  Cabot,  of  Boston,  and  has  as  its 
object  the  highest  type  of  philanthropy;  philanthropy  that  is  dispensed 
intelligently  after  a careful  investigation  of  the  individual’s  needs,  both 
physical  and 'psychical. 

Heretofore  the  dispensary  has  been  concerned,  for  the  inost  part,  with 
diagnosis  only.  Each  patient  has  been  looked  upon  entirely  from  the 
medical  point  of  view,  and  while  he  has  been  treated,  if  the  use  of  stock 
formulas  can  be  called  treatment,  the  physician  has  no  knowledge  of  the 
“ background”  of  the  case.  To  supply  this  deficiency  is  the  function  of 
the  social  worker,  who  puts  the  physician  in  possession  of  all  the  details 
of  the  patient’s  .life;  his  family ‘relationships,^  the  character  of  his 
environment  and  employment,  his  assets  and  his  liabilities,  his  amuse- 
ments, and,  over  and  above  all,  the  character  of  the  individual  is  mves- 

^Through  social  service  we  can  look  forward  to  the  dispensing  of  charity 
in  a rational  way.  Under  our  present  system  there  is  too  often  a failure 
to  realize  the  exact  needs  of  the  individual;  in  some  instances  too  mucU 
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FIG.  1 


FIG.  2 


Tent  in  small  back  yard.  Tuberculosis  Class,  Phipps  Institute 
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assistance  is  given,  and  in  others  not  enough;  while  the  charity  of  indi- 
viduals is  for  the  most  part  determined  by  sympathy  which  is  frequently 

In  no  disease  should  the  dispensing  of  charity  be  more  careful  than 
in  tuberculosis.  Many  of  the  working  class  sooner  or  later  become  in 
need  of  assistance  when  tuberculosis  strikes  the  home,  but  in  furnishing 
them  aid  we  should  always  keep  in  mind  the  preservation  of  the  indi- 
vidual’s self-respect.  Make  him  help  himself  in  every  way  possible,  and 
furnish  only  what  is  absolutely  needed.  I know  of  nothing  more  deplor- 
able than  to  see  a self-respecting  man  or  woman  cured  of  his  or  her 
tuberculosis  and  yet  ruined  by  indiscriminate  aid.  Many  resent  aid  at 
first,  but  once  taken,  and  especially  if  easily  obtained,  their  future  use- 
fulness is  too  often  destroyed.  , , , . , . , , j , 

The  Tuberculosis  Class. — ^The  class  method  which  was  introduced  by 
Pratt,  of  Boston,  is  the  ideal  way  of  treating  the  dispensary  patient, 
althouo-h  the  plan  is  usually  associated  with  a church  and  not  a dis- 
pensary. This  is  because  Pratt’s  original  class  was  financed  by  the 
Emmanuel  Church,  of  Boston,  and  because  most  of  his  followers  have 
adopted  the  same  method. 

The  advantages  of  the  tuberculosis  class  are  that  it  furnishes  careful 
supervision,  and  by  having  a small  group  of  patients  (fifteen  to  twenty- 
five)  gather  together  once  a week,  a spirit  of  cooperation  and  interest 
is  developed;  those  who  gain  in  weight  and  otherwise  improve  inciting 
the  others  to  make  greater  efforts. 

In  the  selection  of  patients  for  class  treatment,  physical  fitness  is  the 
first  requirement.  Patients  who  offer  at  least  some  hope  of  improve- 
ment should  be  chosen.  The  second  requirement  is  the  ability  of  the 
patient  to  secure  proper  food,  to  take  the  rest  treatment,  and  also  that 
the  home  permits  plenty  of  fresh  air. 

The  second  requirement  is  in  my  experience  the  most  important,  as 
many  cases  which  are  desirable  from  the  physical  standpoint  either  can- 
not afford  to  stop  work  or  secure  the  proper  food.  In  addition  the  home 
surroundings  in  the  poor  quarters  of  large  cities  are  often  such  that  the 
requirements  cannot  be  fulfilled.  In  these  instances  the  class  “fund” 
may  be  drawn  upon  or  the  aid  of  charitable  organizations  invoked.  At 
any  rate,  no  patient  should  be  taken  into  the  class  from  whom  we  cannot 
exact  full  obedience  to  the  rules;  otherwise  discipline,  which  is  the  key- 
note of  the  whole  system,  fails. 

Each  patient  is  hirnished  ^ith  a record  book  and  a thermometer. 
In  addition  to  keeping  a record  of  the  pulse  and  temperature  the  patient 
is  required  to  record  the  character  and  quantity  of  food  taken  each  day, 
the  hours  spent  at  rest  in  the  fresh  air,  the  time  of  retiring,  and  also  any 
unusual  occurrence,  such  as  blood-spitting,  pleurisy,  etc. 

This  feature  of  making  the  patient  a partner,  as  it  were,  in  the  under- 
taking was  first  employed  by  Minor,  of  Asheville,  who  has  for  some 
years  employed  it  in  the  treatment  of  private  patients.  It  also  exemplifies 
what  Cabot  calls  team-work  between  the  doctor  and  patient.  Miller, 
of  New  York,  has  still  further  developed  the  plan  by  giving  at  each  meet- 
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ing  of  the  class  a short  talk  on  the  various  phases  of  the  disease,  and  the 
reasons  for  the  measures  employed  in  treating  it. 

One  of  the  most  important  requirements  for  the  successful  conduction 
of  a class  is  a competent  nurse,  or,  as  Pratt  has  called  her,  a “friendly 
visitor.”  As  a matter  of  fact,  the  “visitor”  need  not  have  received  the 
training  of  a nurse,  but  she  must  have  a knowledge  of  social  service,  and 
she  must,  in  addition,  be  possessed  of  enthusiasm  and  tact.  On  her 
shoulders  rests  most  of  the  responsibility  of  instructing  the  patients  and 
of  seeing  that  they  live  up  to  the  rules. 

A patient  having  been  selected  as  suitable  for  cla.ss  treatment,  the 
“visitor”  calls  the  following  day  and  explains  to  the  candidate  and  the 
family  the  object  of  the  class,  the  nature  of  the  disease,  the  manner  of 
its  spread,  methods  of  disinfection  and  prevention,  and  how  to  get  well. 
The  financial  problem  is  also  taken  up.  If  relief  is  needed  the  em- 
ployer is  visited,  also  the  priest  or  minister,  and  their  aid  solicited.  The 
aid  of  charitable  organizations  may  also  be  invoked.  Failing  to  obtain 
aid  in  this  way  the  class  fund  must  be  drawn  upon;  but  it  should  be 
a rule  never  to  touch  this  unless  absolutely  necessary. 

The  nurse’s  visits  should  not  be  made  routinely;  some  patients  need 
not  be  seen  oftener  than  once  in  a week  or  ten  days,  while  others  must  be 
seen  more  frequently,  and  especially  in  the  beginning,  when  a daily 
visit  for  a week  or  more  is  often  required  before  the  patient  can  be  made 
to  understand  the  requirements. 

The  details  in  regard  to  rest,  diet,  and  facilities  for  sleeping  out  are 
considered  under  the  sections  relating  to  these  subjects. 

The  Night  Camp. — Another  useful  accessory  to  the  dispensary,  provided 
the  dispensary  is  a part  of  a hospital,  with  a roof  garden  or  sufficient 
space  in  its  grounds,  is  the  night  camp,  a method  that  was  introduced 
by  White,  of  Pittsburg.  The  night  camp  is  especially  desirable  for  those 
who  for  some  reason  or  another  have  to  work. 

“The  patients  report  at  the  end  of  the  day’s  work;  their  temperature 
and  pulse  are  taken  and  recorded,  when  they  retire  to  their  reclining 
chairs  or  bed  to  rest  until  supper.  After  supper  they  are  at  rest  until 
bedtime,  9 p.m.,  when  they  sleep  out  of  doors.  The  time  of  their  return 
to  the  hospital  varies  in  compliance  with  the  requirements  of  their  work. 
The  work  is  arranged  with  the  employer  to  suit  the  case  as  nearly  as 
possible.  In  the  morning  they  rise,  dress,  have  their  temperature  and 
pulse  recorded,  have  their  breakfast,  and  go  to  work.  They  arrange  for 
lunch  out  of  the  hospital.  Chest  examinations  are  made  and  recorded, 
as  with  all  cases  in  the  hospital.  The  advantages  to  the  patient  are  e\i- 
dent — constant  medical  supervision  and  advice,  two  nourishing  meals 
daily,  compulsory  rest,  and  open-air  sleeping  facilities.  _ 

The  Day  Camp. — Still  another  accessory  of  the  dispensary  is  the  clay 
camp,  first  employed  in  Boston.  The  camp  may  be  situated  in  the  Ims- 
pital  grounds  or  it  may  be  placed  in  some  easily  accessible  pjace  in  tne 
city  or  suburbs.  The  principal  objection  to  the  day  camp  is  tha  le 
major  portion  of  the  twenty-four  hours  is  spent  in  the  home,  where  contro 
of  the  patient  is  chiefly  desirable. 
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FIG.  1 


Tent  made  of  old  sail  cloth,  erected  on  sloping  roof;  entrance  from  second-story  window. 

Tuberculosis  Class,  Phipps  Institute. 


FIG.  2 


Tent  in  back  yard.  Tuberculosis  Class,  Phipps  Institute. 
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Window  tent  (looking  out).  Tuberculosis  Class,  Phipps  Institute. 
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Rest  and  Exercise. — “The  healthy  man  sits  down  because  he  is 
tired;  the  tuberculous  man  should  sit  down  so  as  not  to  become  tired.” 
(Brehmer.) 

The  value  of  fresh  air  and  a generous  diet  in  the  treatment  of  tuber- 
culosis is  now  universally  recognized.  The  importance  of  rest,  however, 
is  not  fully  appreciated.  As  Hillary  has  very  aptly  said:  “In  the  vast 
majority  of  cases  the  general  practitioner  is  the  man  who  is  called  on 
to  diagnosticate  and  treat  these  patients,  and  so  has  been  lectured,  criti- 
cised, and  cajoled  into  making  an  early  diagnosis  only  to  meet  with 
failure  in  the  treatment.  I do  not  think  it  amiss  to  point  out  the  error 
that  is  responsible  for  failure  in  nine  cases  out  of  ten,  in  otherwise 
curable  cases — viz.,  exercise.” 

In  order  to  obtain  fresh  air,  patients  are  advised  to  stay  out  of  doors, 
which  is  usually  construed  to  mean,  walk  in  the  open  air.  The  idea  that 
exercise  in  the  open  air  is  beneficial  seems  to  rest  on  no  better  basis  than 
that  if  exercise  is  an  excellent  measure  for  those  in  health  it  should  do 
twice  as  much  good  for  those  who  are  ill.  It  was  this  theory  that  in  the 
past  led  many  patients  to  try  “roughing  it”  in  the  West.  Fortunately 
this  idea  is  less  prevalent  now  than  it  was  a few  years  ago.  That  the  idea 
still  exists  in  the  minds  of  some  was  brought  to  my  attention  quite  recently 
by  a young  man  who  refused  to  be  treated  here  in  the  East  and  insisted 
on  going  West  to  live  on  a ranch.  This  he  was  doing  on  the  advice  of  a 
friend,  who  had  survived  the  method.  Several  years  ago,  Pogue,  of 
Colorado,  reported  the  ultimate  results  in  62  patients,  with  tuberculosis  in 
various  stages  of  the  disease,  who  took  the  so-called  “roughing  it”  cure, 
or  active  exercise,  for  the  most  part  on  the  advice  of  friends.  Of  these 
62  cases,  23  had  died  and  only  2 showed  signs  of  having  their  disease 
arrested,  with  a prospect  of  ultimate  cure. 

Violent  exercise  is  not  only  to  be  avoided  during  the  period  of  activity 
of  the  disease,  but  if  health  is  to  be  preserved  it  must  be  eschewed  for 
years.  Sports  which  entail  such  severe  exertion  as  tennis,  baseball,  foot- 
ball, rowing,  rackets,  \^estling,  fencing,  boxing,  etc.,  are  almost  certain 
to  lead  to  a fatal  result  if  the  disease  is  active.  VTile  it  cannot  be  denied 
that  in  some  instances  these  violent  sports  can  be  and  are  indulged  in 
after  the  disease  is  arrested,  everyone  who  does  so  runs  a risk  of  causing 
a relapse,  a risk  which  is  in  no  way  commensurate  with  the  pleasure 
obtained.  It  cannot  be  too  firmly  impressed  on  patients  that  their 
future  health  is  more  dependent  on  the  avoidance  of  fatigue  and  over- 
exertion than  anything  else.  Rest,  no  matter  how  prolonged,  rarely 
does  any  harm,  while  indiscretions  in  regard  to  exercise  have  brought 
more  patients  to  grief  than  anything  else. 

It  should  be  carefully  explained  to  patients  at  the  very  beginning  of 
the  Reatment  that  they  are  suffering  from  a disease  the  essential  feature 
of  which  is  tissue  waste,  hence  the  old  Greek  term,  “phthisis,”  or  wasting. 

uccess  m combating  the  disease  depends  to  a great  extent  in  overcoming 
this  tendency.  A generous  diet  and  fresh  air,  even  in  the  most  favored 
places,  cannot  accomplish  this  if  to  the  waste  incident  to  the  disease  itself 
tissue  combustion  is  further  increased  by  exercise.  Patients  are  quite 
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apt  to  rebel  against  the  idea  of  rest,  especially  in  bed,  on  the  score  that 
it  is  weakening.  When,  however,  it  is  pointed  out  that  even  a splendidly 
trained  athlete  often  loses  live  or  six  pounds  in  an  athletic  contest,  the 
possibilities  of  exercise  in  consuming  tissue  becomes  apparent.  In  the 
tuberculous  individual  the  balance  in  his  favor  may  be  so  slight  that  the 
exertion  of  standing  when  he  should  be  sitting,  or  sitting  when  he  should 
be  lyino-  down,  is  often  sufficient  to  prevent  improvement. 

One  should  be  guided  by  the  activity  of  the  disease  as  to  the  character 
of  the  rest  and  the  length  of  time  necessary  to  continue  it.  Incipient 
cases  or  chronic  latent  cases  with  few  or  slight  constitutional  symptoms 
do  not  need  absolute  rest  for  a very  long  time.  When,  however,  there  are 
active  symptoms  present  (fever,  rapid  pulse,  severe  cough,  etc.),  rest 
should  be  persisted  in  until  these  symptoms  have  disappeared.  Naturally 
there  can  be  no  definite  time  set;  for  one  it  may  be  a month,  and  tor 

another  six  months.  i j i 

The  treatment  is  best  started  in  all  cases  with  one  or  two  weeks  abso- 
lute rest  in  bed,  during  which  time  the  temperature,  pulse  rate,  respira- 
tory rate,  degree  of  emaciation,  the  existence  of  complications  m heart, 
kidneys,  intestines,  pleura,  bladder,  etc.,  and  the  tendency  to  hemorrhage 


are  considered.  • r * 

A temperature  of  the  continuous  type,  100°  F.  or  above,  indicates 

acuteness  and  progression  of  the  lesion,  and  calls  tor  absolute  rest  m 
bed.  The  occurrence  of  an  intercurrent  cold  or  other  complication, 
which  gives  rise  to  a temperature  of  100°  F.  or  above,  also  calls  for  rest 
in  bed  With  a normal  or  subnormal  temperature  m the  morning  and  a 
temperature  of  100°  in  the  afternoon  the  patient  should  be  confined  to 
bed;  in  the  same  type  with  an  afternoon  temperature  under  100  ., 

but  above  99°  F.,  the  patient  should  be  kept  quiet  in  a reclining  chair 
A pulse  rate  of  120  or  higher  in  the  morning  calls  for  rest  m bed,  it  it 
is  110  the  patient  may  sit  in  a reclining  chair  for  a part  of  the  ay.  - 
pulse  rate  of  110  or  lower,  in  the  absence  of  complications,  admits  of 


Exercise  should  not  be  attempted  if  the  respiratory  rate  is  30  or  higher. 
Until  the  weight  is  within  four  or  five  pounds  of  the  normal,  exercise 

should  be  moderate  and  its  effects  carefully  noted 

The  presence  of  complications  always  demands  attention.  } 

dombarthe  situation,  exercise  should  be  omitted,  and  m any  event 

such  cases  should  receive  less  exercise  than  an 

If  exercise  causes  an  increase  in  the  cough,  or  if  vomiting  occurs  aft 

ward  the  exercise  should  be  reduced  or  omitted  entirely.  _ . , , 

Hemorrhage  demands  absolute  rest  in  bed.  ^ 

a favorable  into  an  unfavorable  case. 
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Always  err  on  the  side  of  prolonging  the  rest  period.  It  rarely  does 

The  results  of  exercise  except  in  the  very  early  cases  are  always  some- 
what problematical.  One  must  not  be  too  sanguine  over  the  rapid  dis- 
anpearance  of  symptoms  under  rest.  It  frequently  happens  that  patients 
will  rapidly  lose  their  symptoms  under  rest  in  bed,  only  to  have  them 
return  if  exercise  is  attempted  too  early.  I cannot  emphasize  too  strongly 
the  fact  that  exercise  is  an  uncertain  agent  in  the  treatment,  and  requires 
the  utmost  care.  Above  all,  the  patient’s  desire  for  exercise  must  be 
disreo-arded.  Patients,  almost  without  exception,  object  to  keeping 
ouiett  and  are  constantly  demanding  that  they  be  allowed  to  exercise. 
In  those  instances  in  which  I have  allowed  myself  to  be  persuaded  to 
permit  exercise  I have  almost  always  had  reason  to  regret  it. 

When  shall  the  patient  be  started  on  exercise?  There  is  no  absolute 
rule.  As  a general  thing,  the  patient  with  any  of  the  symptoms  which 
contraindicate  exercise  should  have  been  free  from  such^  symptoms  for 
at  least  two  weeks,  and  if  after  exercise  is  started  there  is  the  slightest 
indication  of  recurrence,  rest  must  again  be  instituted.  _ 

The  form  of  exercise  almost  universally  employed  is  walking.  This 
is  largely  due  to  the  fact  that  wallcing  requires  no  trained  supervision 
and  is  easily  regulated. 

In  beginning  exercise  the  patient  is  permitted  to  wallc  hve,  ten,  or 
fifteen  minutes  for  the  first  day,  and  to  increase  this  three  or  five 
minutes  daily.  The  walk  in  the  beginning  should  be  on  the  level. 
When  the  time  has  been  extended  to  half  an  hour  or  an  hour,  the  walk 
should  be  arranged  to  include  hills.  The  ascent  of  the  hills  should 
always  be  taken  on  the  outgoing  trip  in  order  to  make  the  return  easy 
and  free  from  fatigue.  Climbing  mountains  or  steep  hills  is  to  be  avoided 
at  all  times.  While  walking  the  patient  should  not,  on  the  one  hand, 
saunter  along,  or,  on  the  other,  go  at  a racing  gait,  and  he  should  be 
urged  to  sit  down  if  he  becomes  tired  or  short  of  breath. 

Either  a nurse  or  the  patient  himself  should  take  the  temperature  and 
pulse  rate  at  the  completion  of  the  waU^,  and  compare  the  results  with 
those  taken  when  at  rest.  If  there  is  a rise  in  the  temperature  of  a degree, 
or  the  pulse  rate  is  increased  fifteen  or  twenty  beats,  and  these  persist 
for  an  hour  or  more,  the  exercise  should  be  reduced.  If,  however,  these 
changes  disappear  within  an  hour  the  exercise  may  be  continued  the  fol- 
lowing day. 

As  to  the  best  time  of  day  for  taking  the  exercise,  my  own  preference, 
in  the  beginning,  is  the  morning,  not  less  than  an  hour  after  breakfast. 
When  the  exercise  has  reached  an  hour’s  time  I usually  divide  it,  half 
in  the  morning  and  half  in  the  afternoon,  making  the  increase  alternately 
every  morning  and  afternoon. 

At  the  end  of  six  months  the  patient  should  be  able  to  walk  at  least 
four  hours  daily,  and  be  up  and  about  on  his  feet  from  six  to  eight  hours 
daily. 

Carriage  riding  is  an  excellent  method  of  providing  a mild  form  of 
exertion.  An  hour  and  a half  in  the  afternoon,  besides  giving  a certain 
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amount  of  exercise,  also  provides  a pleasant  break  in  the  daily  routine. 
If  the  patient  drives  himself  he  should  use  a horse  that  does  not  pull 
on  the  reins. 

Massage  I have  never  employed.  It  has  been  recommended  as  a means 
of  improving  the  general  nutrition  in  patients  who  are  confined  to  bed. 
Massage  is  contraindicated  if  there  is  great  bodily  weakness,  hemoptysis, 
an  intercurrent  infection,  severe  complications,  or  an  acute  exacerbation 
of  the  disease. 

Can  the  rest  treatment  be  carried  too  far?  In  some  instances  I believe 
it  can.  There  are  undoubtedly  some  individuals  who  arrive  at  a point 
when  improvement  ceases  in  spite  of  the  most  strict  enforcement  of  rest. 
They  become  irritable,  a slight  degree  of  fever  persists,  the  pulse  rate 
remains  unduly  high,  the  weight  remains  stationary,  and  the  appetite 
becomes  capricious.  The  condition  is  analogous  to  that  seen  in  convales- 
cents from  typhoid  fever  as  the  result  of  a too  prolonged  stay  in  bed;. bed 
fever  it  has  been  termed.  Getting  the  patient  out  of  bed  often  causes  the 
disappearance  of  these  symptoms.  The  same  thing  is  seen  in  tuberculosis, 
and  a change  from  the  bed  to  a reclining  chair,  or  from  the  chair  to 
carefully  regulated  exercise,  will  sometimes  result  in  immediate  improve- 
ment. 

Unfortunately,  there  is  no  way  of  recognizing  this  type  of  case  in  the 
beginning,  so  that  one  has  to  be  guided  by  what  transpires  as  time  goes 
on.  After  weeks  or  even  months  of  persisting  in  the  rest  treatment  it  is 
often  a great  temptation  to  take  a chance  with  exercise;  and  while  it 
sometimes  works  like  magic,  it  is  quite  as  capable  of  making  the  patient 
worse  than  he  was  before.  This  is  the  type  of  case  in  which  tuberculin 
has  been  especially  recommended. 

Admitting  the  existence  of  such  cases  does  not  alter  the  fact,  however, 
that  rest  is  the  safest  procedure  in  the  great  majority  of  cases,  and  adher- 
ence to  it  will,  in  the  long  run  produce  the  best  results. 

Graduated  Labor. — In  dealing  with  tuberculous  patients  the  social 
status  of  the  individual  must  be  kept  in  mind  constantly.  In  the  case  of 
the  well-to-do,  rest  and  a residence  in  a favorable  environment  can  be  pro- 
longed indefinitely  and  the  course  of  the  patient’s  life  adapted  to  accord 
with  his  physical  requirements.  For  those  who  live  on  a daily  wage, 
however,  the  problem  becomes  more  difficult,  especially  with  those  who 
have  no  trade  and  must  earn  a livelihood  by  manual  labor.  Coddling 
tactics  must,  to  a great  extent,  be  avoided  in  treating  these  patients, 
and  in  many  instances  a certain  amount  of  risk  taken. 

To  free  patients  from  their  symptoms  is  not  difficult  under  favorable 
conditions.  The  real  test  is  whether  they  can  earn  a living  and  at  the 
same  time  maintain  their  health.  Unless  this  requirement  is  fulfilled 
the  treatment,  from  an  economical  point  of  view,  has  been  a failure  and 
the  individual  becomes  a charge  on  the  community.  The  most  favorable 
time  to  determine  the  fitness  of  the  patient  for  work  is  while  he  is  under 
observation.  This  is  best  accomplished  by  having  him  work  as  a part  ot 
the  treatment.  If  he  remains  free  from  symptoms  under  these  conditions 
the  chances  of  his  remaining  so  are  much  increased.  The  results  on 
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immediate  discharge  are  undoubtedly  better  under  less  vigorous  methods, 
but  the  ultimate  results  are  not  nearly  so  good,  as  the  abrupt  change  from 
rest  with  a certain  amount  of  walking,  to  a full  day’s  work,  will  often 
lead  to  a breakdown. 

So  far  as  the  working  class  is  concerned,  graduated  labor  as  a means 
of  providing  exercise  is  not  only  feasible  but  also  preferable  to  walking. 
This  has  been  demonstrated  by  the  admirable  results  obtained  by  Flick 
at  the  White  Haven  Sanatorium,  Pennsylvania,  and  later  by  Paterson 
at  the  Frimley  Sanatorium,  England.  The  principle  employed  in  both 
these  institutions  is  the  same,  although  the  method  of  application  is 
different. 

When  the  White  Haven  Sanatorium  was  opened,  in  1901,  there  was  not 
available  sufficient  money  to  provide  for  salaried  employees,  and  in 
order  that  the  daily  tasks  about  the  institution  should  be  performed  it 
was  necessai-y  to  employ  the  patients. 

The  method  then  instituted  and  still  in  use  is  as  follows : On  admission 
the  patient  is  sent  to  the  infirmary  for  observation.  If  at  the  end  of 
from  two  weeks  to  a month  the  temperature,  pulse  rate,  and  general 
condition  are  satisfactory  the  patient  is  given  an  hour’s  work,  and  this 
is  increased  five,  ten,  or  fifteen  minutes  daily.  The  increase  depends 
on  the  amount  of  pulmonary  damage  and  the  severity  of  the  consti- 
tutional symptoms  on  admission.  Patients  are  kept  at  the  sanatorium 
until  they  are  able  to  do  eight  hours  work  a day  for  one  month  and 
remain  free  from  symptoms.  For  the  average  case  this  involves  a stay 
of  about  six  months.  Incipient  cases  frequently  are  able  to  leave  the 
institution  in  three  or  four  months. 

The  work  performed  by  the  patients  is  as  follows:  For  women:  Wait- 
ing on  the  table,  cleaning  table  and  kitchen  ware,  preparing  vegetables, 
mopping  floors,  sewing,  and  making  beds. 

For  men:  Carrying  meal  trays,  moving  beds,  making  sputum  boxes, 
sweeping,  mopping  floors,  delivering  ice,  cutting  firewood,  and  work 
about  the  poultry  farm,  garden,  stables,  and  roadways. 

A few  years  ago  Paterson  introduced  in  the  Frimley  Sanatorium  an 
admirable  system  in  which  not  only  the  time  spent  at  labor  but  also  the 
severity  of  the  work  was  carefully  graded.  Paterson’s  method  is  as 
follows : 

After  it  has  been  determined  that  the  patient  is  free  from  any  of  the 
symptoms  denoting  activity  of  the  disease,  he  is  started  with  a two-mile 
walk,  and  this  is  gradually  increased  to  ten  miles  daily.  If  the  prelimi- 
nary stages  are  passed  through  without  untoward  symptoms  arising, 
the  patient  is  assigned  a definite  task.  The  work  consists  of  carrying 
firewood,  carrying  baskets  of  stones  or  gravel,  hauling  a roller,  pushing 
a lawn-mower,  digging  unbroken  ground,  and  shovelling. 

The  labor  is  gradually  increased  in  two  ways:  (1)  By  gradually 
lengthening  the  time  spent  at  work,  and  (2)  by  increasing  the  severity 
of  the  work.  The  latter  is  increased  by  the  use  of  baskets  of  different 
capacities  and  increasing  the  distance  they  are  carried,  and  also  b}^  the 
use  of  picks,  shovels,  and  spades  of  different  sizes. 
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The  most  important  feature  of  Paterson’s  system  is  that  the  walk  of  life 
from  which  the  patient  comes  is  kept  in  mind.  For  patients  who  earn 
their  living  by  manual  labor  the  tests  are  severer  and  of  longer  duration. 
Clerks,  salesmen,  and  inside  workers  in  general,  while  hardened  by 
the  same  preliminary  tasks,  are  stopped  several  grades  below  those 
demanded  for  the  laborers. 

Paterson  requires  as  a final  test  a maximum  of  six  hours’  work  daily, 
on  an  ordinary  diet,  and  without  rest  hours,  for  a period  of  three  weeks. 

In  addition  to  the  value  of  hardening  patients  and  fitting  them  for 
a return  to  work,  graduated  labor  is  an  economical  method  of  adminis- 
tering a sanatorium.  Money  that  is  ordinarily  spent  on  salaries  is  saved 
by  having  the  patients  work,  thus  reducing  the  cost  of  maintenance. 
This  has  been  demonstrated  at  the  White  Plaven  Sanatorium. 

“The  work  which  is  done  by  fourteen  patients  in  the  dining  room, 
eight  patients  in  the  pantry,  and  six  patients  in  the  kitchen  is  approxi- 
mately equal  to  what  would  be  done  by  thirteen  paid  employees;  the 
work  which  is  done  by  eight  patients  serving  and  helping  in  infirmaries 
and  six  patients  carrying  dinners  to  various  buildings  is  equal  to  the 
work  of  four  employees ; the  work  which  is  done  by  sixteen  patients  house- 
cleaning, mopping,  and  so  on  is  equal  to  the  work  of  four  employees;  the 
work  which  is  done  by  four  patients  making  sputum  boxes  is  equal  to  the 
work  of  one  employee;  the  work  which  is  done  by  eight  patients  in  the 
laundry  is  equal  to  the  work  of  one  employee;  the  work  which  is  done 
by  one  patient  on  the  chicken  farm  is  equal  to  the  work  of  one  employee; 
the  work  which  is  done  by  one  assistant  in  the  stable  and  one  patient 
collecting  sputum  boxes  is  equal  to  the  work  of  one  employee;  the  work 
which  is  done  by  two  patients  removing  bedding  to  and  from  the  rooms 
is  equal  to  the  work  of  one  employee;  the  work  which  is  done  by  two 
patients  repairing  roads  is  equal  to  the  work  of  one  employee;  and  the 
work  which  is  done  in  the  clerical  department,  in  the  drug  department, 
and  in  the  office  is  given  no  value,  as  it  could  be  done  by  persons  em- 
ployed otherwise.”  (Flick.) 

Paterson,  who  has  emphasized  the  value  of  graduated  labor  as  a 
therapeutic  measure  rather  than  an  economical  one,  has,  nevertheless, 
utilized  his  patient  labor  in  performing  repair  work  and  in  making  exten- 
sive improvements  about  the  sanatorium.  This  has,  of  course,  greatly 
reduced  the  cost  of  maintenance  and  improvements. 

The  rules  which  govern  the  application  of  graduated  labor  are  the  same 
as  for  walking. 

My  own  experience  has  led  me  to  believe  that  while  some  cases  are 
harmed  by  graduated  labor  who  would,  perhaps,  otherwise  have  recovered, 
the  ultimate  results  are  better.  I am  also  convinced  that  in  some  instances 
well-to-do  patients  would  be  better  off  at  some  form  of  work  as  a part 
of  the  treatment.  Certainly,  after  the  disease  has  been  arrested  the 
patient,  no  matter  what  his  position  in  life  may  be,  should  be  urged  to 
take  some  employment.  As  Cornet  has  said,  “ Nothing  is  so  deleterious 
to  the  subsequent  career  as  years  of  invalidism  spent  in  institutions  and 
health  resorts.” 
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Employment  after  Arrest  of  the  Disease.  With  the  tuberculous  work- 
ing mean  or  woman  one  of  the  most  vital  problems  is  the  question  of 
employment  cufter  discharge  from  the  sanatorium  or  after  a course  of 
treatment  Ccarried  out  in  the  home.  Our  efforts  have  been  so  centred  on 
the  early  recognition  of  the  disease,  and  on  methods  of  arresting  its 
course,  that  we  have  lost  sight  of  the  fact  that  the  cruciaUest  really 
comes  when  the  patient  resumes  his  place  as  a wage-earner,  i he  ability 
to  work  and  at  the  same  time  remain  well  is  a real  test^of  our  methods 
of  treatment.  A high  percentage  of  “disease  arrested”  at  the  time  of 
discharge  from  treatment  means  very  little  if  these  arrested  cases  cannot 
resume  their  place  in  life  and  maintain  it.  ^ ^ 

The  prevailing  practice  at  the  present  time  is  to  instruct  the  patient 
to  get  an  outside  position,  one  which  will  keep  him  in  the  open  air. 
During  the  first  two  or  three  years  of  my  connection  with  the  White 
Haven  Sanatorium  I gave  advice  of  this  sort,  as  a matter  of  course,  and 
without  the  least  suspicion  that  it  was  not  sound.  After  I had  the  expe- 
rience, however,  of  having  discharged  patients  report  to  me  their  inability 
to  obtain  outside  employment,  or  when  they  did  obtain  it,  find  it  was 
totally  unsuited  to  them,  I was  finally  convinced  that,  however  desirable 
outside  employment  might  be,  it  was,  in  the  great  majority  of  instances, 
impracticable.  Furthermore,  experience  has  shown  me  that  outside 
employment  is  not  only  not  necessary  for  the  maintenance  of  health, 
but  that  in  some  instances  it  may  be  of  such  a character  as  to  cause  a 
breakdown. 

The  most  superficial  examination  of  the  facts  will,  I think,  convince 
anyone  of  the  truth  of  this  assertion.  In  the  first  place,  outside  positions 
are  limited  in  number;  and  in  the  second  place,  and  this  is  really  the 
important  point,  they  too  commonly  require  severe  muscular  exertion, 
which  is  the  one  thing  the  tuberculous  individual  must  avoid.  Thus, 
employment  as  a driver  may  at  the  first  glance  seem  suitable,  but  if 
this  position  also  requires  loading  and  unloading  heavy  boxes  or  barrels 
it  is  not  desirable,  although  it  is  an  outside  position.  Work  causing 
physical  fatigue  is  also  objectionable,  and  for  this  reason  bill  collecting, 
soliciting  orders,  etc.,  which  require  constant  waUcing,  are  not  always 
desirable,  although  they  too  are  outside  positions.  Only  recently  a 
patient,  who  was  by  training  a bookkeeper,  abandoned  his  position, 
against  my  advice,  for  an  outside  position  which  required  walking  about 
all  day  soliciting  orders.  At  the  end  of  a few  weeks  a loss  of  weight, 
slight  fever,  and  a constant  tired  feeling  convinced  him  that  he  was 
safer  at  his  old  employment. 

The  great  essential  for  the  arrested  case  is  avoidance  of  fatigue.  His 
occupation  should  be  one  that  is  free  from  incessant  hurry  and  great 
effort.  It  is  obvious  that  a man  will  do  with  the  least  effort  that  which 
he  has  always  been  accustomed  to  do.  If  he  be  a tailor,  a clerk,  or  a 
salesman  he  can  spare  himself  and  be  less  hurried  at  his  old  work  than 
if  he  undertake  unfamiliar  employment. 

Another  point  of  equal  importance  is  that  most  people  relapse  not 
because  of  the  character  of  their  work,  but  because  of  their  indiscretions 
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during  the  non-working  hours.  It  is  not  so  much  tlie  eight  or  ten  hours’ 
work  that  kills,  but  the  method  of  living  during  the  remainder  of  the 
twenty-four. 

To  a great  extent,  common-sense  must  be  our  guide,  and  while  the 
stiie  qua  non  is  not  outside  employment,  one  must  aLso  remember  that 
certain  forms  of  inside  work  are  not  desirable,  either  becau.se  of  hygienic 
faults  or  because  of  long  hours.  Thus,  cigar-making  is  a notoriously 
unhealthy  occupation  so  far  as  tuberculosis  is  concerned,  and  employ- 
ment as  a barber,  at  least  among  the  poorer  classes,  one  in  which  the 
hours  are  unduly  long.  Individuals  who  have  followed  such  occupations 
or  ones  with  similar  objections  had  better  seek  a different  employment. 

For  the  last  five  years  I have  invariably  advised  patients  returning 
to  work  to  take  up  their  old  employment  for  the  reasons  just  stated. 
In  addition,  I have  emphasized  the  importance  of  rest  and  fresh  air 
when  not  working.  This  means  for  at  least  a year  that  the  patient  must 
go  to  bed  in  a well-ventilated  room  as  soon  as  he  returns  from  work  and 
remain  there  until  the  next  morning.  Such  a life  is  undoubtedly  irksome, 
but  for  the  man  with  the  responsibility  of  a family  it  is  the  price  he  must 
pay  if  he  would  maintain  his  health  and  wage-earning  capacity.  No 
time  limit  can  be  put  on  this  period  of  his  existence;  for  many  it  means 
attention  to  their  health  for  years.  Such  patients  should  be  warned  that 
at  least  for  a time  the  ambition  to  make  large  wages  must  be  put  aside. 
Better  far  to  accept  a remuneration  that  can  be  earned  without  impairing 
the  health  than  to  relapse  from  the  effort  to  excel.  This  applies  especially 
to  those  capable  of  but  a few  hours’  work  daily,  as  their  temptation  is 
to  undertake  more  than  they  are  capable  of. 

For  five  years  I have  been  pursuing  the  course  of  having  patients 
return  to  their  original  employment,  and  I have  seen  no  reason  to  regret 
it.  And  while  I personally  cannot  give  exact  figures  as  to  re.sults,  very 
convincing  information  dealing  with  this  phase  of  the  subject  was  pre- 
sented by  Lyman,  of  Wallingford,  Connecticut,  at  the  meeting  of  the 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis  in 
1910.  Lyman  was  able  to  determine  the  ultimate  results  of  all  but  a 
very  small  percentage  of  his  discharged  patients  for  a period  extending 
from  one  to  five  years.  These  he  divided  into  advanced,  moderately 
advanced,  and  incipient  cases,  ai:id  in  each  instance  he  ascertained  those 
who  had  returned  to  their  old  employment  and  those  who  had  taken  new 
positions  in  the  open  air.  In  each  class  the  percentage  of  those  who  had 
remained  well  and  were  at  work  was  in  favor  of  the  ones  who  had  returned 
to  their  original  employment.  The  work  involved  included  almost  every 
variety  of  employment;  factory- work,  foundry- work,  office- work,  store 
positions,  school-teaching,  house-work,  etc. 

There  are  many  who  believe  that  the  problem  of  after  care  is  to  be 
solved  by  convalescent  farms,  and  that  the  permanency  of  the  arrest  of 
the  disease  will  in  this  way  be  insured.  Those  who  advocate  this  scheme 
claim  that  it  will  provide  outside  employment,  and  that  in  this  way 
patients  may  be  kept  under  favorable  conditions  for  a longer  time,  and 
that  later  they  can  be  induced  to  follow  farming  as  a livelihood.  So  far 
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as  the  sanatoria  are  concerned  it  is  also  clairned  that  the  farm  can  be 
made  not  only  self-supporting,  but  a source  of  income.  _ 

There  are  a number  of  objections  to  this  method  of  caring  tor  arrested 
cases,  not  the  least  of  which  is  that  farm-work  is  not  easy.  Further- 
more, there  is  a large  class  who  have  neither  the  inclination  nor  the  capa- 
bility to  earn  a living  in  this  way,  and  farming,  to  be  successful,  recjuires 
quite  as  much  ability  as  any  other  form  of  employment.  . 

I see  no  objection  to  advising  this  mode  of  life  for  a man  who  is  physi- 
cally able  and  who  really  desires  to  follow  it,  but  to  attempt  to  make 
a fm-mer  out  of  a Jewish  or  Italian  tailor  will  almost  certainly  end  in 

failure.  . i i i • 

So  far  as  employment  is  concerned,  what  is  most  needed  today  is 

an  improvement  in  the  character  of  working  places,  and,  above  all,  the 
education  of  the  people  in  the  simpler  rules  of  hygiene.  Solve  these 
two  problems,  and  the  character  of  the  woi’k  need  not  greatly  concern  us. 

Pulmonary  Gymnastics. — Pulmonary  gymnastics  once  occupied  a 
prominent  place  in  the  treatment  of  pulmonary  tuberculosis,  as  it  was 
believed  that  deep  breathing  improved  the  pulmonary  circulation  and 
increased  the  supply  of  oxygen  to  the  lungs.  They  were  also  prescribed 
for  the  purpose  of  improving  the  shape  of  the  chest,  which  in  individuals 
suffering  from  pulmonary  tuberculosis  is  not  uncommonly  badly  formed, 
either  through  faulty  development  or  as  a result  of  the  disease.  Now^  that 
we  have  a better  conception  of  tuberculosis  and  the  means  necessary 
to  secure  its  arrest  this  form  of  exercise  is  being  less  used. 

As  Cornet  points  out  it  is  questionable  whether  the  improvement  in 
the  pulmonary  circulation  and  the  increased  supply  of  oxygen  to  the 
lungs  is  desirable,  as  it  is  under  just  such  conditions  that  the  tubercle 
bacillus  flourishes.  On  the  other  hand,  there  is  the  old  clinical  observa- 
tion of  the  beneficial  effect  of  pleural  exudates  which  lower  the  nutrition 
of  the  compressed  lung  and  yet  bring  about  an  improvement  in  the  tuber- 
culous lesion.  It  is  this  last-mentioned  fact  that  has  led  to  various  methods 
of  splinting  the  affected  lung,  and,  so  far  as  is  possible,  of  putting  it  at 
rest.  Bridge,  for  instance,  advises  strapping  the  affected  side  with 
adhesive  plaster  in  order  to  limit  the  respiratory  movement.  Murphy 
has  advocated  and  practised  the  radical  measure  of  injecting  into  the 
pleural  cavity  nitrogen  gas,  thus  aiming  at  the  effect  produced  by  an 
effusion.  Then,  too,  we  have  the  experience  of  surgeons  in  the  treat- 
ment of  tuberculous  joints,  where  rest  is  the  main  consideration  and 
exercise,  especially  forced  exercise,  is  never  employed.  While  it  is 
obvious  that  we  cannot  put  the  affected  lung  at  absolute  rest  unless  we 
resort  to  Murphy’s  method,  we  can,  however,  limit  the  movements  to 
those  necessary  for  quite  ordinary  breathing. 

One  of  Nature’s  methods  of  limiting  and  overcoming  the  inroads  of 
the  tubercle  bacillus  is  in  the  overproduction  of  fibrous  tissue,  whereby 
the  infected  focus  is  walled  off  and  the  activities  of  the  germs  are,  so  to 
speak,  strangled.  Anything  which  tends  to  strengthen  these  natural 
barriers  increases  the  chances  of  arresting  the  disease. 

Whatever  of  benefit  there  may  be  in  pulmonary  gymnastics  is  more 
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than  offset  by  tlie  following  disadvantages:  In  the  first  place  there  is  the 
direct  physical  injury  that  forced  breathing  may  do  to  the  delicate, 
newly  formed  fibrous  tissue — lung-stretching  as  it  has,  not  inaptly,  been 
termed  by  Bridge.  In  the  second  place,  forced  breathing  is  a form  of 
severe  e.xercise,  and  hence  is  open  to  the  same  objection  as  any  other 
form  of  exercise  that  produces  deep  breathing,  because  of  the  danger 
of  hemorrhage.  AVe  know  that  the  ascent  of  a moderately  steep  hill 
increases  the  depth  of  the  respirations.  Indeed,  this  procedure  is  advised 
by  some  in  order  to  expand  a lung  which  has  been  compressed  by  a 
pleural  effusion.  The  steeper  the  hill  the  deeper  the  respirations,  and 
this  is  one  of  the  reasons  that  mountain-climbing  and  the  ascent  of  very 
steep  hills  is  prohibited.  The  principle  being  the  same,  it  is  difficult 
to  understand  why  one  should  be  advised  and  the  other  forbidden. 

Minor,  of  Asheville,  believes  that  respiratory  exercises  are  useful  for 
the  purpose  of  improving  the  conformation  of  the  chest.  In  a disease  in 
which  lowered  nutrition  and  lack  of  nervous  tone  play  such  an  important 
part  it  is  hardly  likely  that  the  lungs  also  are  not  subject  to  the  same 
lack  of  tone.  Therefore,  with  improvement  in  the  general  condition 
of  the  patient  one  would  also  expect  better  expansion  of  the  lungs,  even 
without  respiratory  exercises.  This  I believe  to  be  true.  I have  made 
chest  tracings  after  the  method  recommended  by  Minor,  when  the  patient 
was  first  seen,  and  repeated  the  tracing  at  intervals  of  a month  or  six 
weeks.  In  those  that  were  improving  I found  that  the  chest  not  only 
increased  in  size,  but  that  it  also  tended  to  become  more  symmetrical, 
the  affected  side  gradually  approaching  the  confirmation  of  the  un- 
affected side.  This  does  not  happen  when  in  the  course  of  the  arrest 
of  the  disease  there  is  a great  overgrowth  of  fibrous  tissue  in  the  lung. 
In  such  cases  more  or  less  deformity  of  the  chest  commonly  results. 

Personally,  I am  opposed  to  the  use  of  respiratory  exercises  in  tuber- 
culous individuals.  That  the  position  is  a sound  one  is  evidenced  by 
the  fact  that  Brehmer,  Cornet,  Trudeau  and  others  of  wide  experience 
have  warned  against  their  dangers. 

As  a prophylactic  measure  the  value  of  respiratory  exercises  is  great. 
This  is  especially  true  in  the  case  of  children,  in  whom  deformities 
of  the  chest,  as  the  result  of  rickets,  whooping  cough,  and  other  causes, 
are  common.  The  correction  of  these  faults  while  the  chest  is  soft  and 
pliable  will  often  spare  the  individual  much  future  trouble.  Individuals 
with  the  flat  chest  of  the  habitus  phthisicus,  but  no  tuberculous  trouble, 
should  also  be  subjected  to  a course  of  pulmonary  gymnastics. 

While  it  is,  of  course,  not  true  that  only  individuals  with  badly  formed 
chests  develop  tuberculosis,  it  cannot  be  denied  that  a faulty  chest  devel- 
opment is  commonly  associated  with  delicate  health,  and  experience 
shows  that  many  of  these  individuals  do  become  tuberculous. 

Mental  Occupation. — Rest  of  mind  and  later  the  exercise  of  its  functions 
must  be  considered  as  truly  a part  of  the  treatment  of  tuberculosis  as 
are  physical  rest  and  exercise. 

Before  a patient  begins  treatment  everything  possible  should  be  done 
to  free  the  mind  from  worries.  I have  repeatedly  seen  patients  who,  after 
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improvins  satisfactorily,  ceased  to  progress,  or  lost  ground,  or  apparently 
had  unexplainable  rises  in  temperature,  in  which  the  underlying  cause 
was  mental  worry.  The  source  of  the  worry  varies  fiom  that  of  the  most 
trivial  and  foolish  character  to  that  of  a serious  nature.  In  many  instances, 
unless  the  mind  can  be  put  at  rest,  it  is  useless  to  expect  any  improve- 
ment I recall  one  instance  in  which  the  patient  became  so  homesick 
that  he  rapidly  became  worse,  and  although  removed  from  a splendid 
environment  in  the  mountains  to  an  inferior  one  in  the  city,  he  at  once 
began  to  improve,  and  eventually  made  a complete  recovery.  _ 

During  the  acute  stages  of  the  disease,  when  physical  rest  is  imperative, 
the  mind  must  also  be  kept  at  rest.  Excitement  of  all  kinds  must  be 
avoided,  and  much  the  same  regime  followed  as  m carrying  out  the  rest 
cure  for  nervous  patients.  Visitors  must  be  excluded,  and  disquieting 
news  kept  from  the  patient. 

We  must  also  guard  against  allowing  the  patient  to  become  nervous 
or  self-centred  and  morose,  because  of  physical  inactivity.  Mental 
occupation  may  be  provided  by  reading  if  the  patient  is  at  rest,  or,  in 
the  case  of  women,  sewing  or  embroidery  may  also  be  allowed,  ^hen- 
ever  possible  the  reading  should  be  directed  along  definite  lines.  Books 
of  a sensational  or  exciting  nature  should  be  forbidden. 

Later,  card-playing,  checkers,  pool,  billiards,  and  shuffle-boards  are 
permissible.  One  must  be  guided  in  permitting  the  various  forms  of 
amusement  by  the  effect  they  produce.  Persons  of  a neivous  tempera- 
ment are  sometimes  unduly  excited,  especially  by  card-playing. 

In  institutions,  entertainments  of  various  sorts  should  be  provided 


for  the  diversion  of  the  patients. 

Diet— The  most  characteristic  feature  of  tuberculosis  L loss  of  weight, 
and  it  is  rare,  indeed,  that  this  symptom  is  absent.  Sometimes  it  is  alarm- 
ingly rapid.  Usually,  however,  it  is  slow  and  takes  place  so  gradually  that 
the  patient  fails  to  notice  that  he  has  grown  thinner.  The  habit  of  being 
weighed  at  regular  intervals  should  be  a common  practice.  The  majority 
of  people  neglect  this  precaution  entirely,  and  it  is  no  uncommon  experi- 
ence to  see  patients  who  have  suffered  a loss  of  from  ten  to  twenty  pounds 
without  the  least  suspicion  that  it  had  happened.  It  is  only  exceptionally 
that  one  is  consulted  because  the  weight  is  gradually  decreasing. 

The  loss  of  weight  is  due  to  increased  metabolism,  and  it  is  to  check 
this  excessive  waste  that  our  efforts  are  chiefly  directed. 

Rest  conserves  energy  and  aids  in  preventing  future  waste. 

Fresh  air,  acting  as  a general  tonic,  not  only  improves  the  appetite, 
but  is  our  main  reliance  in  controlling  the  symptoms  of  the  disease 
(fever,  rapid  pulse,  cough,  etc.). 

Diet,  however,  is  the  principal  factor  in  preventing  the  continuance  of 
loss  of  weight  and  in  replacing  what  has  already  been  lost. 

Without  in  the  least  underestimating  the  importance  of  rest,  exercise, 
and  fresh  air  it  may  be  said  that  proper  food  plus  a good  digestion  are 
the  patient’s  best  assets.  “I  am  convinced  that  we  have  been  placing 
proportionately  too  great  emphasis  upon  the  open-air  treatment  and  too 
little  upon  the  side  of  the  nourishment.  What  avails  the  reclining  chair 
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and  the  sleeping  out  of  doors  if  at  the  same  time  the  food  supply  is 
inadecpiate  to  the  needs  of  the  patient  and  the  disease,  and  is  of  inferior 
quality  and  badly  prepared?”  (Otis.) 

Eating  the  wrong  kind  of  food  (not  necessarily  a bad  quality  of  food) 
and  irregularity  of  the  meals  are  often  the  exciting  factors  in  arousing  a 
quiescent  lesion,  and  a change  in  the  character  of  the  food  and  regularity 
in  taking  it  are  not  infrequently  all  that  is  needed  to  promote  restoration 
of  health. 

Much  has  been  WTitten  on  what  constitutes  the  proper  diet  for  tubercu- 
lous patients,  and  many  attempts  have  been  made,  and  still  are  being  made, 
to  place  the  subject  on  a scientific  basis.  It  can  be  stated  without  much 
fear  of  contradiction,  however,  that  a dietary  acceptable  to  everyone 
has  not  yet  been  discovered,  and  in  no  phase  of  the  treatment  is  there 
such  diversity  of  opinions.  One  of  the  curious  features  of  the  dietaries 
in  use  is  that  in  spite  of  great  discrepancies  in  caloric  values  they  all 
seem  to  lead  to  practically  the  same  results. 

The  objection  to  most  of  the  dietaries  recommended  is  not  that  they 
contain  too  much  or  too  little  of  some  particular  food,  but  that  they 
almost,  as  a rule,  fail  to  take  into  account  the  social  position  of  the  patient. 
The  first  and  most  important  consideration  regarding  diet  is  the  pur- 
chasing power  of  the  individual.  One  should  avoid  ordering  articles 
of  food  that  the  patient  cannot  afford  to  buy.  Most  diets  are  designed 
for  the  well-to-do,  or  are  in  use  in  institutions  maintained  by  private 
or  public  funds,  the  difference  between  what  the  patient  can  pay  and 
the  actual  cost  being  made  up  by  the  institution.  In  most  instances 
there  is  failure  to  take  into  account  that  the  patients,  even  under  the 
most  favorable  conditions,  leave  the  sanatorium  with  the  really  serious 
part  of  their  treatment  before  them.  It  is  certainly  not  good  policy  to 
give  patients  in  sanatoria,  devoted  to  the  working  classes,  food  that  they 
cannot  afford  to  buy  when  they  return  to  their  homes. 

With  the  well-to-do  the  price  of  food  can  be  dismissed  at  once,  but,  as 
we  descend  the  social  scale,  one  must  always  have  this  fact  in  mind. 
For,  paradoxical  as  it  may  sound,  the  less  an  individual  has  to  spend 
the  more  he  has  to  pay  for  whatever  he  purchases.  One  would  naturally 
think  that  the  very  poor  would  spend  less  on  the  necessities  of  life  than 
the  well-to-do,  while,  as  a matter  of  fact,  they  spend  from  two  to  four  times 
as  much  proportionately  to  their  income.  Such  necessary  articles  of  diet 
as  potatoes,  flour,  sugar,  etc.,  are  practically  never  purchased  except 
in  small  quantities.  The  result  is  that  where  the  rich  man  pays  50  cents 
per  bushel  for  potatoes  the  poor  man  pays  at  the  rate  of  S2,  more  or  less. 
This  ignorance  of  economics  must  be  kept  in  mind,  and  instructions  as 
to  how  to  purchase  food  should  be  given. 

Another  great  fault  in  the  dietetic  treatment  of  tuberculosis  is  the  lack 
of  individualization.  This  is  particularly  true  in  institutions  where,  for 
the  most  part,  an  unvarying  rule  is  applied  to  all  cases.  To  a great 
extent  this  same  principle  is  followed  by  physicians  in  private  practice, 
each  and  every  case  being  given  food  of  the  same  character  and  m the 
same  quantity. 
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Just  as  one  has  to  consider  the  social  position  of  the  patient,  so  must 
the  physical  condition  be  taken  into  account.  We  should  first  know  what 
has  been  the  highest  weight,  the  average  weight,  and,  if  possible,  the 
amount  of  weight  lost.  We  should  also  note  what  the  weight  for  the 
particular  case  should  be.  If  the  patient  already  weighs  what  he  nor- 
mally should,  or  has  lost  but  a few  pounds,  it  is  not  only  not  necessary, 
but  bad  practice  to  force  him  to  take  large  quantities  of  food.  On  the 
other  hand,  if  weight  is  being  rapidly  lost  and  the  patient  already  has 
dropped  twenty-five  or  thirty  pounds,  the  feeding  must  be  forced  to 
the  point  of  tolerance. 

Another  physical  factor  to  be  considered  is  the  sex  of  the  patient. 
A man  will,  as  a rule,  under  any  circumstances,  be  able  to  take  greater 
quantities  of  food  than  a woman;  and  the  fact  that  they  may  be  in  the 
same  stage  of  the  disease  and  have  lost,  proportionately,  the  same  amount 
of  weight  does  not  necessarily  mean  that  both  should  be  given  equal 
quantities  of  food. 

Laxness  in  giving  directions  as  to  the  kind  of  food,  the  quantity  and 
the  time  of  taking  it,  is  another  fault,  and  one  which,  I believe,  is  respon- 
sible for  many  failures  in  treatment.  The  patient  is  instructed  as  to  the 
necessity  of  fresh  air  and  rest,  but  is  generally  dismissed  with  rather 
vague  ideas  as  to  his  diet.  It  too  frequently  happens  that  the  patient 
is  simply  told  by  word  of  mouth  to  take  plenty  of  milk  and  eggs.  No 
one  would  think  of  giving  such  loose  directions  even  for  the  most  harmless 
of  medicines.  Everyone  is  careful  to  stipulate  the  exact  quantity  of 
medicine  to  be  taken,  and  to  give  precise  and  written  directions  as  to  the 
time  for  taking  it.  The  same  attention  to  detail  should  be  given  in  the 
ordering  of  food.  The  directions  should  be  written  and  the  articles  of 
food,  the  quantity,  and  the  time  of  taking  specifically  stated.  Tubercu- 
lous patients  should  never  be  given  vague  or  indefinite  orders  in  any 
phase  of  the  treatment. 

Forced  feeding  is  as  necessary  in  some  cases  of  tuberculosis  as  is  fresh 
air  or  rest.  Unfortunately,  at  the  present  time  forced  feeding  is  under 
a cloud.  This  is  largely  due  to  the  fact  that  the  method  has  been  applied 
in  a careless  way  and  without  regard  to  the  needs  of  the  individual  case. 
“Eat  all  you  can  and  take  as  much  milk  and  as  many  eggs  as  possible” 
is  not  forced  feeding.  Rarely  an  individualis  encountered  who  is  blessed 
with  a digestive  apparatus  which  will  survive  such  advice.  But,  as  a 
rule,  such  directions,  if  followed,  lead  to  a disordered  stomach. 

The  amount  of  food  at  first  ordered  should  be  the  minimum  from  which 
we  can  hope  for  a gain  in  weight.  If  the  patient  gains  on  what  seems  a 
srnall  quantity.it  is  my  rule  not  to  increase  the  amount.  If,  however,  no 
gain  'occurs,  and  the  appetitie  is  good  and  there  are  no  digestive  disturb- 
ances, the  quantity  may  be  gradually  increased.  Another  point  to  bear 
in  mind  is  the  fact  that  the  capacity  for  taking  food  varies  in  tubercu- 
lous individuals  just  as  it  does  in  normal  people,  and  what  would  be  forced 
feeding  for  one  might  be  only  a normal  quantity  for  another. 

The  usual  custom  is  to  provide  three  meals  daily,  supplemented,  as  a 
rule,  with  lunches.  The  method  advised  by  Flick  consists  of  one  meal 
VOL.  I. — 49 
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(dinner  in  the  middle  of  the  day),  the  remainder  of  the  dietary  being 
made  ii])  of  milk  and,  if  the  patient  can  afford  them,  eggs.  Having  had 
considerable  experience  with  this  method  1 can  recommend  it  as  one 
capable  of  giving  excellent  results.  From  an  economical  standpoint  it 
is  one  of  the  best  methods  in  use,  and  is  especially  adapted  to  the  poorer 
classes.  For  details  as  to  dietary  fornudas,  see  page  775. 

The  extent  to  which  we  must  cater  to  the  ])leasures  of  the  table  depends 
largely  on  the  social  position  of  the  patient.  The  way  in  which  a meal  is 
served  means  much  to  those  accustomed  to  the  refinements  and  luxuries 
of  life.  In  such  individuals  an  appetite  can  be  ruined  utterly  by  slovenly 
service,  and  one  of  the  recpiirements  in  sending  patients  away  is  to  be 
sure  that  they  can  obtain  well-cooked  food,  which  is  served  in  an  attrac- 
tive manner. 


With  the  poor  treated  in  their  homes,  such  requirements  are,  of  neces- 
sity, not  often  attainable.  The  principal  considerations  _ with  these 
patients  are  that  the  food  ordered  is  within  their  means;  that  it  is  properly 
cooked;  and  that  it  is  taken  at  regular  hours. 

As  Detweiller  long  ago  pointed  out,  the  most  efficient  pharmacy  in 
the  treatment  of  tuberculosis  is  the  kitchen.  Here,  again,  we  can  largely 
disregard  the  well-to-do,  but  advice  regarding  the  preparation  of  food 
is  urgently  needed  by  the  dispensary  patient.  W.  G.  Turnbull,  in  an 
investigation  of  the  dietetic  errors  of  dispensary  patients,  found  that  the 
most  evident  error  was  improper  preparation  of  food,  usually  because 
of  laziness,  but  often  through  ignorance.  Food  requiring  long  cooking 
is  rarely  used,  or  if  used,  imperfectly  cooked.  Frying  is  the  common 
method  of  preparation.  Turnbull  found  that  it  is  useless  to  order  food 
that  requires  baking,  for  the  simple  reason  that  the  ovens  yery  often 
will  not  bake.  Another  factor  to  be  borne  in  mind  is  the  amount 
of  coal  required  to  keep  the  food  cooking  a sufficient  length  of  time.  It 
must  be  remembered  that  most  of  the  poor  buy  their  coal  in  small  quanti- 
ties and  pay  a very  high  price  for  it.  Hence,  they  are  not  apt  to  use  more 

than  is  absolutely  necessary.  _ , , . j wn 

In  order  to  overcome  the  difficulty  of  prolonged  cooking,  and  at  tne 
same  time  furnish  these  poor  patients  a suitable  dietary,  the  “fireless 
cooker”  is  especially  to  be  recommended.  With  the  use  of  a properly 
constructed  “fireless  cooker”  less  coal  is  needed  for  the  stewing  of  meats 
and  the  prolonged  cooking  of  veptables  and  cereals  than  is  required 

for  the  frying  and  boiling  now  being  done.  , , 

“No  home  is  too  poor  to  afford  these  cooking  devices.  The  simplest 
and  cheapest  one  is  merely  a box  filled  with  hay,  straw,  or  even  excelsior. 
The  food  to  be  cooked  is  brought  to  a boil  in  a covered  vessel,  which  is 
quickly  removed  from  the  stove  and  buried  in  the  hay  or  straw^  Itj 
lift  there  for  several  hours,  and  the  food  will  then  be  found  hot  and  thor- 
oughly cooked.  This  cooker  is  perfectly  satisfactory  for  cooking  quanti- 
tie?  of  two  quarts  or  more.  A more  convenient  cooker  and  one  more  effi- 
cient for  smaller  quantities  can  be  made  by  securing  two  tin  P^s,  on 
fitting  fairly  closely  into  the  other.  The  larger  pail  is  buried  permanently 
in  th? box,  the  smaller  one  is  used  for  cooking  the  food,  and  is  then  slipped 
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inside  the  larger  pail  and  covered  with  a pad  of  newspaper  or  straw. 
The  cooker  in  use  for  demonstration  at  the  Pennsylvania  State  Dispen- 
sary at  Prankford,  Philadelphia,  was  constructed  at  a total  cost  of  twenty 
cents,  the  packing  used  in  it  being  newspapers.  Dry  ashes  or  sawdust 
are  also  perfectly  satisfactory  as  packing.”  (Turnbull.) 

The  caloric  value  of  cereals,  stewed  meats,  and  many  of  the  vegetables 
is  high,  but  are  of  little  use  unless  properly  cooked.  A cooker  such  as 
that  just  described,  besides  being  economical,  enables  one  to  extend  the 
dietary  of  poor  patients  very  considerably. 

Milk. — Taking  into  consideration  the  many  advantages  of  milk,  there 
is  no  other  article  of  diet  which  can  approach  it  in  value.  Milk  contains 
two  very  important  constituents — protein  and  fat — both  of  which  are 
highly  desirable  for  the  tuberculous  patient.  Each  pint  of  milk  represents 
about  three  hundred  and  fifty  calories,  so  that  from  a caloric  standpoint, 
millc  alone  can  be  made  to  furnish  almost  sufficient  heat  units. 

The  constituents  of  milk  vary  in  different  samples,  and  while  for 
practical  purposes  no  fixed  standard  can  be  set,  we  should,  so  far  as 
possible,  demand  the  following  proportions:  Protein,  3.5  per  cent.; 
fat,  4 per  cent. ; sugar,  4.5  per  cent. 

Another  and  perhaps  even  a more  important  requirement  is  purity, 
or  rather  relative  purity,  for  no  millc  is  absolutely  so.  Few  samples 
contain  less  than  5000  bacteria  per  cubic  centimeter,  and  the  best  that 
can  usually  be  hoped  for  is  a count  of  about  300,000  to  400,000  bacteria 
per  cubic  centimeter.  The  milk  supplied  to  the  poor  is  sometimes  con- 
taminated to  an  incredible  degree,  5,000,000  to  6,000,000  per  cubic 
centimeter.  In  order  to  kill  the  dangerous  organisms  in  milk,  pasteuri- 
zation is  being  extensively  practised.  This  is  an  excellent  plan,  but 
one  must  bear  in  mind  that  pasteurized  millc,  unless  properly  kept, 
admits  of  the  rapid  multiplication  of  germs. 

As  an  article  of  diet  among  the  poor,  nothing  can  replace  milk,  because 
of  its  cheapness,  its  high  food  value,  and  also  the  fact  that  there  is  no 
waste.  The  last  factor  is  an  important  one  when  we  take  into  considera- 
tion that  meats  represent  a waste  of  from  8 to  21  per  cent,  of  the  total 
purchased. 

The  value  of  milk  is  further  increased  by  the  fact  that  it  is  acceptable 
to  practically  all  patients.  It  has  frequently  been  stated  that  many 
patients  cannot  take  milk.  While  it  is  true  that  at  the  outset  many  will 
state  that  they  cannot  take  it,  the  objection  is  usually  more  fancied  than 
real.  I cannot  recall  more  than  half  a dozen  patients  in  the  last  five 
years  who  could  not  be  induced  to  take  milk  in  fairly  large  quantities. 

In  some  instances  when  the  distaste  for  milk  is  real  it  can  be  overcome 
by  giving  small  quantities  at  first.  I have  started  with  as  little  as  a table- 
spoonful every  two  hours,  and  gradually  increased  the  amount  until  the 
patient  could  take  one  to  two  quarts  daily.  Fortunately,  it  is  almost  the 
ru  e that  milk  can  be  taken  even  when  the  sight  of  other  forms  of  food 
IS  repugnant. 

Constipation  sometimes  results  when  the  diet  is  largely  made  up  of 
Dll  Curiously  enough,  constipation  is  more  apt  to  occur  if  the  daily 
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amount  is  small  (two  to  three  glasses)  than  when  the  patient  takes  large 
quantities  (two  to  three  ([uarts).  It  is  not  a serious  objection,  and  one 
that  can  easily  be  overcome. 

The  opposite  effect— namely,  diarrhea— is  one  I have  encountered 
only  a few  times.  The  addition  of  lime  water  to  the  milk  will  sometimes 
correct  this  tendency.  The  lime  water  should  not  be  taken  beyond  ten 
days  or  two  weeks.  I have  never  had  the  experience  of  having  to  dis- 
continue the  milk  because  of  diarrhea.  If  there  is  a tendency  for  the 
milk  to  form  curds  in  the  stomach,  this  may  often  be  overcome  by  the 
addition  of  small  quantities  of  lime  water,  oatmeal  water,  or  barley 
water.  Peptonizing  the  milk  may  also  be  tried. 

Milk,  as  a rule,  should  be  sipped  slowly.  Many  people,  however, 
can  drink  a glassful  at  once  without  producing  any  discomfort. 

Gastric  distress  after  drinking  the  milk  may  be  due  to  the  milk  being 


For  some  years  fermented  milk  has  been  used  (kefir, koumiss,  matzoon). 

It  is  claimed  that  these  fermented  milks  are  more  easily  assimilated,  and 
thus  especially  adapted  to  patients  with  an  impaired  digestion.  I have 
at  various  times  given  these  preparations  a trial,  not,  however,  Muth  any 
great  success.  Taken  constantly,  patients  soon  tire  of  them  Occasion- 
allv  they  are  useful  as  a complete  change,  or  they  may  be  used  alternately 
with  the  sweet  milk  for  a time.  Their  special  field  of  usefulness  seems  to 
be  in  intestinal  disorders  associated  with  putrefactive  changes. 

The  cheapest  and  most  available  form  of  fermented  milk  is  buttermilk. 
If  this  cannot  be  obtained  fresh,  good  results  may  be  obtained  by  inocu- 
lating sweet  milk  with  lactic-acid  bacilli.  This  can  be  done  by  means  o 
lactic-acid  bacilli  tablets,  several  forms  of  which  are  now  on  the  market. 
jE^^5._Milk  and  eggs  have  come  to  be  almost  synonymous  witb  the 

dietetic  treatment  of  tuberculosis. 

Raw  eggs  as  an  article  of  diet  for  tuberculous  patients  have  a very 
high  food  value,  the  white  consisting  of  pure  protein,  while  the  yolk  con- 
tains a high  percentage  of  both  protein  and  fat. 

Eggs  when  taken  raw  should  be  broken  into  a glass  and  taken  whole 

Various  means  are  taken  to  disguise  the  taste.  For  this  purpose  a sma 
amount  of  plain  water,  milk,  or  sherry  may  be  poured  on  top  of  the  egg^ 
Eggs  should  not  be  beaten  up  with  milk,  as  the  taste  soon  disgusts  t 
pftlent.  A few  people  prefer  them  this  w^ay,  but,  as  a rule,  this  method 

^^The  popularity  of  eggs  is,  I believe,  on  the  w^ane.  I* 
experienc^  that  they  are  more  frequently  the  cause  of  bilious  attec 's 
tSn  anything  else.  ^This  is  due  apparently  to  the  fat  m the  yollv,  for  if 
orffy  the  white  is  given  the  bilious  attacks  are  less  apt  to  occur  I rarely 
use^more  than  four  raw  eggs  daily,  and  with  poor  patients  have  abandoned 

^^rgreli'o&ction  to  eggs  is  their  cost  and  the  difficulty  of  obtaining 
them  fresh.  For  at  least  six  months  in  the  year  absolutely  fres  i eggs  are 
verv  difficult  to  obtain  in  the  larger  cities,  and  at  the  same  tim 
price  is  prohibitive.  For  dispensary  patients  who  cannot  get  eggs,  su  - 
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cient  additional  protein  can  be  obtained  by  using  vegetables,  while  the 
fat  may  be  supplied  by  some  form  of  oil.  . _ 

Meat.—li  has  long  been  held  that  rare  red  meat  was  especially  bene- 
ficial to  tuberculous  patients,  and  most  of  the  dietaries  for  tuberculosis 
are  constructed  with  this  object  in  view.  Some  advise  meat  three  times 
daily,  and  there  are  few  who  do  not  recommend  it  at  least  twice  daily. 

At  present  there  seems  to  be  a reaction  against  a heavy  protein  diet, 
and  much  less  meat  is  being  advised  than  was  formerly  the  case.  King, 
who  has  given  much  study  to  the  dietary  problems  of  tuberculosis,  has 
found  that  equally  good  results  can  be  obtained  by  giving  less  protein 
and  fat  and  correspondingly  larger  quantities  of  carbohydrates.  His 
patients  not  only  did  well,  but  the  saving  in  the  cost  of  food  was  from  10 
to  14  cents  a day  for  each  patient.  This  last  factor  is  of  extreme  impor- 
tance in  dealing  with  the  poor,  for  with  them  dietary  requirements  must 
be  adjusted  to  the  pocket-book. 

Practically,  it  has  been  shown  that  a satisfactory  dietary  can  be  sup- 
plied at  a cost  within  the  means  of  all  but  the  very  destitute.  This  cannot 
be  accomplished,  however,  unless  meat  is  restricted  to  once  daily,  or,  in 
case  milk  and  eggs  are  being  taken,  omitted  altogether. 

Whenever  possible,  however,  meat  should  be  taken  at  least  once 
daily.  Beef  and  mutton  are  usually  to  be  preferred,  while  fresh  veal  and 
pork,  because  they  are  difficult  of  digestion,  should  not  be  eaten  too 
frequently,  and  should  never  be  given  a patient  with  a poor  digestion. 
In  addition,  chicken,  fish,  and  shellfish  may  be  given  several  times  a week. 

Poor  patients  should  be  advised  to  purchase  the  inexpensive  cuts  and 
cook  the  meat  in  the  form  of  a stew,  to  which  vegetables  (potatoes,  onions, 
and  carrots)  are  added.  The  “fireless  cooker”  answers  the  purpose 
admirably  in  preparing  these  stews. 

The  diet  may  be  varied  from  time  to  time  by  substituting  for  the  milk 
at  the  lunches,  sandwiches  made  of  raw,  scraped  beef.  For  the  same 
purpose  pure  beef-juice  is  often  desirable.  The  beef-juice  is  prepared 
by  taking  small  blocks  of  rump  steak,  one  inch  square,  and  cooking 
them  quickly  in  a skillet.  The  pieces  should  be  turned  constantly  while 
cooking.  They  are  afterward  cut  into  smaller  pieces,  and  the  juice 
extracted  by  means  of  a meat  presser,  a lemon  squeezer,  or  by  compres- 
sion in  a piece  of  cheese-cloth.  The  juice  is  seasoned  with  pepper  and 
salt,  and  served  either  hot  or  cold  as  the  patient  prefers. 

The  various  commercial  beef  extracts  cannot  be  recommended;  they 
are  worthless  from  the  standpoint  of  nutrition. 

Fats. — Fats  form  an  essential  part  of  the  dietary  in  tuberculosis. 
They  must  be  used  with  more  discrimination,  however,  than  any  other 
form  of  food,  as  they  can  very  easily  be  given  in  excess.  Individuals 
vary  greatly  in  their  ability  to  take  and  absorb  fat,  and  gastric  disturb- 
ances not  uncommonly  arise  from  giving  it  too  freely.  Fat  intolerance, 
as  it  has  been  termed,  may  occur  in  any  condition,  but  is  quite  commonly 
seen  in  tuberculosis  by  reason  of  the  large  quantity  of  fat  in  most  dietaries 
(see  page  800).  Eggs,  which  are  the  most  frequent  offenders  in  my  experi- 
ence, should  be  omitted,  or,  at  least,  the  yolks  and  the  miUc  should  be 
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skimmed.  If  oil  is  being  taken  it  should  be  omitted  for  a time  or 
reduced  in  amount. 

Formerly  fat  was  supplied,  to  a great  extent,  by  the  use  of  cod-liver 
oil.  While  cod-liver  oil  has  gone  out  of  fashion,  it  is  well  to  remember 
that  it  was  an  agent  productive  of  much  good  in  the  treatment  of 
tuberculosis,  and  1 do  not  think  there  can  be  any  doubt  but  that  many 
individuals  recovered  from  its  use.  That  it  is  no  longer  employed  may 
be  attributed  to  the  fact  that  fat  can  be  furnished  in  a much  more 
palatable  form,  and  also  because  less  importance  is  attached  to  the 
small  iodine  content  of  the  oil. 

Fat  is  now  supplied  by  means  of  butter,  pure  cream  or  unskimmed 
milk,  eggs,  and  meat,  especially  bacon.  Certain  varieties  of  fish,  such 
as  salmon,  Spanish  mackerel,  sardines,  etc.,  are  also  rich  in  fat.  Pecan 
nuts  are  highly  recommended  because  of  their  richness  in  oil. 

Just  as  the  protein  in  eggs  can  be  supplied  in  a cheaper  form,  so  can 
their  fat  value  be  replaced  by  less  expensive  food.  Pratt,  in  his  Tubercu- 
losis Class  work,  has  abandoned  eggs  and  substituted  in  their  place  olive 
oil  or  cottonseed  oil;  the  latter  is  very  satisfactory,  and  is,  besides,  very 


cheap. 

Olive  oil  or  cottonseed  oil  should  be  given  at  first  in  small  doses,  a 
teaspoonful  three  times  daily.  If  the  patient  tolerates  it  well  the  amount 
may  be  gradually  increased  to  a tablespoonful  three  times  daily. 

Carbohydrates— As  I have  already  stated,  carbohydrates  are  more 
often  included  in  the  dietary  for  tuberculous  patients  than  was  formerly 
the  case.  In  this  class  of  foods  are  the  cereals,  oatmeal  particularly, 
which  furnishes  a cheap  and  desirable  addition  to  the  dietary.  The  use 
of  a “fireless  cooker”  removes  the  principal  objection  to  their  use. 

Rice  is  a very  valuable  food,  and  one  that  is  too  little  used.  It  can 
be  eaten  as  a vegetable,  or  may  be  served  with  sugar  and  milk  or  cream. 

Carbohydrate  food  is  also  represented  by  corn-,  graham-,  and  wheat- 
bread,  corn-meal  mush,  puddings,  starches,  and  pastries  of  all  kinds. 
It  can  also  be  furnished  in  a palatable  form  by  the  use  of  honey  and 
maple  syrup.  Candy  for  dessert  is  allowable  several  times  a week. 

Vegetables— Yegetahles,  especially  during  the  season  when  they  are 
fresh,  should  be  used  freely.  Peas  and  beans,  because  of  the  protein 
they  contain,  are  desirable,  especially  in  the  preparation  of  thick  soups. 

1 know  of  no  restriction  in  the  use  of  vegetables  except  when  there  are 
intestinal  disturbances.  If  diarrhea  is  present,  and  there  is  reason  to 
believe  it  is  tuberculous  in  character,  vegetables  containing  much  coarse 
fiber  (cabbage,  beets,  parsnips,  etc.)  should  be  avoided.  On  the  ot  ier 
hand,  if  constipation  exists,  the  coarse  fibrous  vegetables  are  desirab  e. 

Drinks— Tea  and  coffee  are  allowable  once  a day.  henever  possible, 
chocolate  or  cocoa  should  be  substituted,  at  least  part  of  time._  Among 
the  poor  tea  is  drunk  to  an  amazing  extent.  Its  use  should  be  limited  m 
this  class  of  patients  to  a small  cupful  once  ov  twice  daily.  _ 

The  following  menus  will  be  found  of  service  m prescribing  a definite 
dietarv  schedule.  The  first  contains  a larger  amount  of  carbohydrate 
S ftan  istu„lly  inuse,a„d  is  the  result  of  a careful  study  made  by 
' Herbert  Maxon  King,  of  Liberty,  New  \ork; 
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auNDAY. — Break/ ast. 


“Pettijohn  Food” 

Sausage  

^°™Oranges,  bread,  butter,  coffee,  cocoa,  milk,  cream. 


Grams. 

24 

63 

40 


Dinner. 

Fricasseed  chicken  ....■• 

Sliced  tomatoes 

Mashed  potatoes  

Boiled  rice 

Vanilla  ice-cream 

Bread,  butter,  milk. 

Suffer. 

Boston  baked  beans,  with  catsup  . . 

Marmalade 

Chocolate  cake 

Prunes  

Bread,  butter,  tea,  milk,  cocoa. 


Bread  for  day 
Butter  for  day 
Milk  for  day  . 
Cream  for  day 
Cocoa  for  day 
Sugar  for  day 


Average  per  patient  per  day  . 


Summary. 


Protein. 

. . 145 


200 

98 

126 

37 

120 


82 

15 

..  67 

63 


...  120 
' ’ . . . 28 

. . . . 1549 

. . . 155 

. . . 180 

60 

Fat.  Carbohydrates.  Calories. 

123  419  3456 


Monday. — Breakfast. 

“Cream  of  Wheat,”  with  cream  . . . . 

Poached  eggs 

Toast 

Bread,  butter,  coffee,  cocoa,  milk. 

Dinner. 

Roast  ribs  of  beef,  with  gravy 

Mashed  potatoes  

Turnips  . . . 

.\pple  tapioca,  with  milk 

Bread,  butter,  milk. 

Supper. 

Corned  beef  hash 

Sweet  and  sour  pickles 

Plain  cake 

Bananas,  with  cream 

Bread,  butter,  tea,  cocoa,  milk. 


Grams. 

150 

47 

12 


59 

140 

32 

132 


103 

12 

37 

85 


Summary. 


Bread  for  day 90 

Butter  for  day 28 

Milk  for  day 1560 

Cream  for  day 170 

Cocoa  for  day 201 

Sugar  for  day 48 


Average  per  patient  per  day 


Protein.  Fat.  Carbohydrates.  Calories. 

121  105  426  3212 
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Tuesday. — Breakfast. 

“Quaker  Oats,”  with  cream 

Minced  meat  

Graham  mudins . . . 

Bread,  butter,  colTee,  cocoa,  milk. 


Grams. 

48 

38 

32 


Dinner. 


Soup 200 

Wafers -12 

Roast  shoulder  of  veal ^4 

Mashed  potatoes 170 

Sieva  beans 118 

Tapioca,  v'ith  cream  115 

Bread,  butter,  milk. 


Supper 


Cold  sliced  beef 50 

Creamed  potatoes 112 


Sweet  and  sour  pickles,  bread,  butter,  tea,  cocoa,  milk. 


Bread  for  day 

Summary. 

. . . . Ill 

Butter  for  day 

. . . . 29 

Milk  for  day  .... 

. . . . 927 

Cream  for  clay 

. . . . 158 

Cocoa  for  day 

. . . . 364 

Sugar  for  day 



. . . . 74 

Average  per  patient  per  day  . 

Protein.  Fat. 

. . 126  117 

Carbohydrates.  Calories. 

369  3117 

Wednesday. — Breakfast. 


Cereal,  with  cream 

Codfish  cakes . 

Bread,  butter,  coffee,  cocoa,  milk. 

Dinner. 

Soup 

Wafers 

Roast  leg  of  lamb 

Peas 

Mashed  potatoes 

Steamed  pudding 

Brandy  sauce 

Bread,  butter,  milk. 

Supper. 

Chicken  salad 

Macaroni  and  cheese 

Prunes  

Bread,  butter,  tea,  cocoa,  milk. 


Grams. 

35 

30 


185 

10 

60 

93 

157 

100 

20 


74 
150 

75 


Bread  for  day 
Butter  for  day 
Milk  for  day  . 
Cream  for  day 
Cocoa  for  day 
Sugar  for  day 


Average  per  patient  per  day  . 


Summary. 


Protein. 

. 126 

\ 


...  95 

. . 34 

940 

...  161 

...  183 

; . . . . 76 

Fat.  Carbohydrates.  Calories. 

109  370  3046 
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Thursday. — Breakfast. 


Figs  • , 

Oatmeal,  with  cream 

Corn-cake 

Maple  syrup . 

Bread,  butter,  tea,  cocoa,  milk. 

Dinner. 

Soup 

Wafers 

Sirloin  steak 

Mashed  potatoes 

String  beans 

Bread  pudding,  with  raisins 
Bread,  butter,  milk. 

Supper. 

Cold  lamb 

Fried  potatoes 

Baked  apples,  with  cream  . . . . 

Bread,  butter,  tea,  cocoa,  milk. 


Grams. 

70 

43 

40 

29 


173 

20 

83 

168 

107 

110 


67 

93 

85 


Summary. 

Bread  for  day 

Butter  for  day 

Milk  for  day 

Cream  for  day 

Cocoa  for  day 

Sugar  for  day 

Protein. 

Average  per  patient  per  day  . . . 130 


94 

37 

1075 

170 

347 

63 

Fat.  Carbohydrates.  Calories. 

107  400  3168 


Friday. — Breakfast. 


Prunes  

“ Quaker  Oats,”  with  cream  . . 

Bacon  

Corn -muffins 

Bread,  butter,  coffee,  cocoa,  milk. 


Grams. 

75 

25 

10 

20 


Dinner. 

Bouillon,  with  wafers 

Baked  halibut 

Mashed  potatoes 

Stewed  tomatoes  

Lemon  jelly,  with  cream 

Bread,  iDutter,  milk. 

Supper. 

Creamed  beef . 

Baked  potato 

Dutch  cheese 

Biscuit 

Baked  apples,  with  cream  .... 
Bread,  butter,  tea,  cocoa. 

Summary. 

Bread  for  day 

Butter  for  day 

Milk  for  day 

Cream  for  day 

Cocoa  for  day  

Sugar  for  day 

Protein. 

Average  per  patient  per  day  . . . 127 


120 

122 

160 

150 

95 


89 

80 

39 

43 

75 


Pat. 

107 


...  80 

. . . 32 

. . . 1430 

. . . 160 

. . . 250 

...  78 

Carbohydrates.  Calories. 

372  3041 
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Saturday. — Breakfas 


Prunes  

“ Sliredcled  Wheat” 

Hominy,  with  ereain 

Liver  

Paeon  

Muffins 

Broad,  butter,  coffee,  cocoa,  milk. 


Grams. 

60 

10 

16 

14 

10 

28 


Dinner. 

Soup 

Wafers 

Lamb  chops 

Mashed  potatoes 

Lima  beans 

Boiled  custard 

Bread,  butter,  milk. 


135 

9 

52 

148 

105 

98 


Supper. 

Cold  tongue 

Fried  pototoes 

Rhubarb  sauce _ • 

Bread,  butter,  tea,  cocoa,  milk. 


40 

96 

70 


Summary. 

Bread  for  day 

Butter  for  day 

Milk  for  day 

Cream  for  day 

Cocoa  for  day 

Sugar  for  day 

Protein. 

Average  per  patient  per  day  . . . 132 


. . 104 

. . 36 

. . . 1600 

. . 210 

. . . . 235 

; . . . . 69 

Fat.  Carbohydrates.  Calories. 

133  371  3303 


Another  method  of  feeding  tuberculous  patients  is  that  devised  by 
Flick,  a sample  day  being  as  follows ; 

Breakfast,  7.30  a.m.— One  raw  egg  and  three  glasses  of  milk. 

Tunrh  10  A M — Two  raw  eggs  and  two  glasses  ot  milk. 

Sner,  12.30  Noon.— Soupf  meat  (steak,  roast  beef  or  lamb),  potatoes,  steamed 
rice,  stewed  onions,  pudding  or  ice-cream,  fruit. 

Lunch,  4 P.M.— Two  raw  eggs  and  two  glasses  of  milk. 

Supper,  6.30  p.m. — One  raw  egg  and  two  glasses  of  milk. 

Lunch  8.30  P.M. — ^Two  glasses  of  milk. 

Summary. — Six  raw  eggs,  three  quarts  of  milk,  and  one  full  meal. 


This  diet  admits  of  much  variation.  Milk  is  its  basis,  but  this  may 
be  reduced  to  ten  or  eight  glasses  daily  by  substituting  a light  breakfast 
and  supper.  Personally,  I have  almost  given  up  the  use  of  eggs,  the  objec- 
tions to  which  I have  already  pointed  out.  If  additional  fat  is  needed  it 
can  be  furnished  by  using  some  form  of  oil.  Inasmuch  as  a good  appe- 
tite is  a most  desirable  thing,  nothing  should  be  allowed  to  interfere  with 
it;  therefore,  it  is  sometimes  desirable  to  omit  the  morning  or  evening 

^'^^The  following  dietary  schedule  is  given  as  an  illustration  of  what  one 
encounters  when  dealing  with  the  poor.  It  is  for  a family  of  four-tather. 
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mother  and  two  children,  aged  three  and  five  years.  The  father  was 
making  .110  per  week,  about  15.50  of  which  was  available  for  food. 
The  mother  was  tuberculous,  and  a member  of  my  tuberculosis  class  at 
the  Phipps  Institute.  Instructions  in  buying  and  preparing  the  food 
were  given  by  the  visiting  nurse. 

The  outlay  on  Monday  and  Saturday  is  larger  than  the  other  days, 
because  many  of  the  supplies  for  the  week  (in  italics)  are  purchased  on 
Monday,  and  Sunday’s  buying  is  included  with  that  of  Saturday. 


Monday. 

Breakfast. — Oatmeal,  skimmed  milk,  bread,  butter,  coffee,  sugar. 
Lunch  (Midday). — Potato  soup,  bread,  butter,  milk  or  tea,  syrup. 
Dinner.- — Hamburg  steak,  boiled  rice,  bread,  fruit. 


Oatmeal $0.10 

Skimmed  milk .10 

Bread  (stale),  three  loaves .09 

Hamburg  steak,  1 J pounds .18 

Fruit .10 

Butter,  1 pound .34 

Coffee,  1 pound .20 

Sugar  (white),  3 pounds .17 

Sugar  (dark),  2 pounds .08 

Potatoes,  1 basket .35 

Tea,  1 pound .08 

Bice  (broken),  2 pounds .10 


$1.89 


Tuesday. 


Breakfast. — “Cream  of  Wheat,”  corn-meal  mush,  skimmed  milk,  toast,  butter, 
coffee,  sugar. 

Lunch  (Midday). — Boiled  rice,  sugar,  milk,  bread,  butter. 

Dinner. — Beef-stew,  with  potatoes  and  carrots,  bread,  butter. 


Cornmeal  or  cereal $0.10 

Skimmed  milk  10 

Bread,  2 loaves .06 

Macaroni,  2 pounds .10 

Cheese,  i pound .06 

Beef  for  stew,  1 J pounds .18 

Carrots ' " . 02 


$0.62 


Wednesday. 

Breakfast. — Poached  eggs  (four),  bread,  butter,  skimmed  milk,  coffee,  sugar. 
Lunch  (Midday). — Bean  soup,  bread,  butter. 

Dinner.  Boiled  mutton,  mashed  potatoes,  vegetables,  bread,  butter. 


Eggs,  \ dozen  . 
Skimmed  milk  . 
Bread,  2 loaves. 
Mutton,  2 pounds 
Vegetables  . 
Beans 


$0.15 

.10 

.06 

.15 

.08 

.05 


$0.59 
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Tiiuhsimy. 

Breakfast. — Oatmeal,  skimmed  milk,  bread,  butter,  coffee,  sugar. 
Lunch  (Midday). — Pea  soup  or  macaroni  and  cheese,  bread,  outter. 
Dinner. — Round  steak,  potatoes  or  vegetables,  baked  apples  or  fruit. 


Skimmed  milk,  2 (|uarts $0.10 

Bread,  2 loaves .06 

Round  steak,  11  pounds .18 

Fruit .10 

Vegetable .05 


80.49 


Friday. 

Brea/t/nsb— Soft-boiled  eggs  (four),  toast,  butter,  skimmed  milk,  coffee,  sugar. 
Lunch  (Midday). — Baked  potatoes,  bread,  butter,  milk. 

Dinner. — Fish,  boiled  rice,  vegetables,  bread. 

Skimmed  milk,  2 quarts 
Bread,  2 loaves. 

Fish,  2 pounds  . 

Vegetables  .... 

Eggs,  1 dozen  . 

80.55 

Saturday. 

Breakfast— CeresA,  bread,  butter,  skimmed  milk,  coffee,  sugar. 

Lunch  (Midday).— Vegetable  soup,  bread,  butter. 

Dinner. — Stewed  mutton,  boiled  beans,  bread,  fruit. 

Skimmed  milk,  2 quarts 
Bread,  four  loaves 
Soup  bone  .... 

Mutton,  2 pounds  . 

Fruit 

Pot  roast,  3 pounds  . 

Vegetables  .... 

Flour,  2 pounds 

81.12 


.12 

.08 

.15 

.16 

.36 

.10 

.05 


$0  10 
.06 
.16 
.08 
.15 


Sunday. 

Breakfast— Oa.tmea\,  bread,  butter,  skimmed  milk  coffee,  sugar. 

Dinner.— Rot  roast,  with  browned  potatoes,  vegetables,  bread,  cake,  coffee. 

Supper. — Bread,  cheese,  fruit. 

Total  expenditure  for  week,  $5.26. 

As  skimmed  milk  is  used,  fat  should  be  added  to  the  diet  of  the  tuberculous 
individual  in  the  form  of  olive  oil.  This  can  be  done  at  an  additional  expendi- 
ture of  25  cents  per  week. 

Hydrotherapy— A sponge  bath  every  morning,  followed  by  brisk  rub- 
bing with  a coarse  towel,  is  desirable  for  all  incipient  and  most  moderately 
advanced  cases.  I usually  direct  that  the  water  be  used  as  it  comes  from 
the  spigot,  except  during  the  winter,  when  it  should  be  tempered  by  he 
addidon  of  hot  water.  The  bath  shoidd  be  taken  in  a 
temperature  not  lower  than  60°  F.  The  bath  should  be  omitted  if  it 
causes  chilliness  or  cyanosis,  and  if  there  is  blood-spittmg,or  if  the  morning 
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temperature  is  unduly  low  (below  97°  F.).  One  occasionally  encounters 
a patient  who  cannot  stand  the  cold  water;  in  some  instances  the  dis- 
taste for  the  cold  water  may  be  overcome  by  starting  with  luke-warm 
water  and  gradually  reducing  the  temperature,  or  by  the  use  of  water 
to  which  alcohol,  salt,  or  vinegar  has  been  added.  A warm  bath  may  be 

taken  once  a week,  at  bedtime.  . , . if,,  i i 

For  cidvanccd  Cciscs  with,  poor  circulcition  Rnd  rccblc  rcs-ctiorij  cold 

baths  are  not  advisable.  , . ^ ^ . / 

Sponge  baths  are  sometimes  of  service  for  the  control  of  fever  (see 

page  787). 

Clothing.— The  tendency  of  tuberculous  patients  is  to  wear  too  many 
clothes,  fearing  that  they  otherwise  will  “catch  cold.”  During  the  warm 
months  no  special  precaution  is  needed,  except  to  see  that  the  clothing 
is  not  so  heavy  that  it  will  cause  undue  perspiring. 

In  the  winter  months  the  patient  should  wear  moderately  heavy 
flannel  underwear,  woollen  stockings,  and  the  usual  heavy  winter  suit. 
Some  advocate,  instead  of  flannel,  linen-mesh  underwear,  believing  that 
the  latter  is  a protection  against  “colds.”  The  secret  of  dressing  properly 
during  the  cold  months  lies  in  the  addition  of  outside  garments,  which 
can  1^  removed  if  the  weather  moderates,  or  when  the  patient  goes 
indoors  for  his  meals. 

Chest  protectors  are  abominations,  which  the  patient  should  never  be 
permitted  to  wear. 

For  details  as  to  nightclothes  and  the  arrangement  of  blankets,  etc., 
when  taking  the  “cure,”  see  page  752. 

Symptoms. — Cough. — Most  patients  demand,  above  all  other  things, 
a prescription  for  their  cough;  if  it  were  not  for  the  cough  and  expectora- 
tion they  feel  quite  sure  that  they  would  be  entirely  well.  It  is  by  catering 
to  this  desire  that  the  great  majority  of  “consumption  cures”  become 
popular. 

It  must  be  carefully  explained  to  the  patient  that  the  cough  is  simply 
one  of  the  manifestations  of  the  disease  and  not  the  disease  itself.  Fur- 
thermore, the  cough  is  not  necessarily  an  evil,  but  within  certain  limita- 
tions it  is  beneficial,  as  it  is  by  coughing  that  the  products  of  the  disease 
are  thrown  off.  Anything  that  prevents  the  cough  without  at  the  same 
time  improving  the  pulmonary  lesion  is  harmful. 

The  two  most  potent  factors  for  controlling  the  cough  are  fresh  air 
and  rest,  particularly  the  latter.  An  increase  in  the  cough,  it  will  be 
recalled,  is  one  of  the  contraindications  for  exercise.  The  patient  who 
suffers  from  a cough  serious  enough  to  require  interference  is  one  who 
should  be  at  rest,  either  in  a reclining  chair  or  in  bed,  depending  on  the 
severity  of  the  cough  and  the  presence  of  other  symptoms. 

Early  cases  of  tuberculosis  rarely  suffer  from  a cough  which  requires 
the  use  of  drugs.  It  is  wonderful  how  many  of  these  cases  can  be  carried 
through  a course  of  six  months’  treatment,  especially  in  sanatoria,  with- 
out medication  of  any  kind,  so  far  as  the  cough  is  concerned.  In  a few 
of  these  early  cases,  when  first  seen,  the  cough  is  irritating  and  annoying, 
especially  at  night,  thus  interfering  with  sleep.  In  such  cases  it  is  permis- 
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sible  to  administer  small  doses  of  heroin  (gr.  y\)  or  codeine  sulphate 
(gr.  ^),  either  alone  or  in  combination  with  some  expectorant,  three  or 
Four  times  daily.  A single  dose  at  bedtime  may  be  sufficient.  The  admin- 
istration of  these  remedies  should  not  be  persisted  in,  however.  Usually, 
a week  or  ten  days  is  sufficient,  as  by  that  time  the  fresh  aii-  and  rest  will 
have  exerted  a favorai)le  influence,  and,  besides,  the  patient  should  have 
learned  to  aid  in  controlling  the  cough. 

Control  of  the  cough  on  the  part  of  the  patient  is  a feature  that  is  too 
often,  neglected.  Some  patients  accpiire  this  faculty  very  (juickly,  while 
with  others  it  takes  considerable  patience  and  insistence  on  the  part  of 
the  physician  to  gain  their  cooperation.  Neurotic,  excitable  patients  are 
especially  prone  to  react  to  cough  stimuli,  and  unless  carefully  trained 
will  do  a great  deal  of  harmful  and  needless  coughing.  The  number  of 
unteachables  in  this  regard  depends  a good  deal  on  the  amount  of  time 
spent  on  them. 

Inasmuch  as  the  object  of  the  cough  is  to  remove  the  secretion  from 
the  bronchi,  any  cough  which  fails  to  accomplish  this  is,  to  a certain  extent, 
unnecessary.  Violent,  paroxysmal,  unproductive  coughing  is  not  only 
unnecessary,  but  harmful,  entailing,  as  it  does,  attacks  of  reflex  vomiting 
and  the  danger  of  hemorrhage. 

In  teaching  a patient  to  control  his  cough,  he  must  be  urged  to  resist 
the  inclination  to  cough  as  long  as  possible.  This  may  be  aided  by  fixing 
the  mind  on  some  pleasant  thought;  by  taking  a deep  breath  slowly  and 
holding  it  five  or  ten  seconds;  by  taking  a moderately  deep  breath  and 
immediately  starting  to  exhale  slowly;  by  a moderately  forced  expiration 
or  inspiration  alone.  A few  sips  of  hot  water  or  hot  milk  often  are  of 
service,  and  the  morning  cough  is  often  diminished  in  severity  by  taking 
a cupful  of  hot  water  before  rising.  Unnecessary  talking  and  loud  and 
sustained  laughing  should  be  avoided.  That  the  cough  is  amenable  to 
control  on  the  part  of  patients  is  evidenced  by  the  fact  that  many  con- 
sumptives who  in  private  will  give  way  to  violent  paroxysms  of  coughing 
are  in  public,  able  to  restrain  their  cough,  because  of  the  wish  to  avoid 

attracting  attention  to  themselves.  i -n 

Persistence  in  these  simple  measures  for  controlling  the  cough  wil 
often  give  the  most  gratifying  results.  I have  seen_  patients,  who  had 
been  educated  in  this  way,  have  little  or  no  cough  m spite  of  the  tact 
that  they  expectorated  large  quantities  of  sputum,  and  had  most  advanced 


pulmonary  lesions.  , 

Posture  will  also  increase  or  diminish  the  cough,  as  the  case  may  be. 
This  is  especially  true  in  advanced  cases,  with  cavity  formation.  I atients 
themselves  will  usually  discover  that  by  lying  on  one  side  or  die  other 
the  tendency  to  cough  is  lessened.  This  is  due  to  the  fact_  that  the^  le 
on  the  side  on  which  the  cavity  is  situated,  thus  preventing  the  secre- 
tions from  constantly  irritating  the  bronchial  mucous  membrane,  i he 
cleaning  out  of  these  cavities  is  often  facilitated  in  the  morning  by  having 

the  patient  stoop  over  and  lower  the  head.  or^,•t;nrT 

Another  way  in  which  the  cough  may  be  controlled  without  resortin^ 

to  cough  remedies  is  by  attention  to  the  gastro-mtestmal  tract.  Any  case 
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that  suffers  with  gastric  disturbances  is  quite  apt  also  to  have  an  exagger- 
•ition  of  the  pulmonary  symptoms.  It  is  useless  to  expect  any  impiove- 
ment  in  the  cough  so  long  as  the  gastric  derangement  remains  unchecked. 
The  management  of  these  gastro-intestinal  disturbances  will  be  con- 
sidered under  another  heading.  ... 

Local  Meastires— Local  measures  in  the  way  of  counterirntation  may 
be  tried  A mild  counterirritant  effect  can  be  obtained  by  means  of 
mustard  plasters  applied  daily  for  four  or  five  days,  or  by  painting  the 
skin  with  tincture  of  iodine  every  second  or  third  day.  Counterirrita- 
tion is  best  obtained,  however,  by  the  use  of  a fly  blister  (emplastrum 
cantharidis)  applied  at  different  points  every  third  or  fourth  day. 

In  applying  the  “ fly  blister,”  a hot  compress  should  first  be  placed 
over  the  site  to  be  blistered;  and  allowed  to  remain  until^  the  skin  has 
become  hyperemic.  The  blister  (preferably  2 by  2 inches)  is  then  placed 
over  the  hyperemic  area  and  allowed  to  remain  from  two  to  four  hours, 
the  length  of  time  depending  on  the  toughness  of  the  skin  and  the  blister- 
ing povver  of  the  plaster;  in  some  cases  it  may  take  even  longer.  _ 

On  the  removal  of  the  blister  a large  bleb  filled  with  serum  will  form. 
Some  observers  state  that  this  bleb  should  be  protected  and  not  allowed 
to  rupture,  as  the  absorption  of  the  serum  is  believed  to  exert  a favorable 
influence  on  the  tuberculous  process.  It  is  certainly  interesting  to  note 
that  many  afebrile  cases  wdiich  have  been  blistered  have  a rise  in  temper- 
ature for  a day  or  so  afterward,  possibly  indicating  a reaction  from  the 
absorption  of  the  serum.  The  blister  should  be  protected  by  a sterile 
gauze  pad  held  in  place  by  adhesive  strips.  If  the  blister  breaks,  zinc 
oxide  ointment  is  a soothing  and  efficient  application. 

In  dealing  with  the  cough  of  advanced  cases  the  same  general  principles 
used  in  the  early  and  curable  cases  should  be  adhered  to.  A good  deal 
of  needless  therapy  can  be  avoided  if  it  is  kept  clearly  in  mind  that  the 
pathological  conditions  in  these  advanced  cases  prohibits  the  hope  of 
entirely  abolishing  the  cough  and  expectoration.  The  best  that  can  be 
hoped  for  is  that  the  cough  can  be  sufficiently  controlled  to  secure  com- 
fort and  reduce  to  a minimum  the  dangers  incident  to  this  stage  of  the 
disease. 

In  the  selection  of  a drug  which  will  ameliorate  the  cough  and  render 
the  expulsion  of  the  sputum  easier,  one  is  confronted  with  a long  list  of 
remedies.  None  of  them,  however,  exert  any  lasting  beneficial  effect. 
That  which  aids  one  case  often  fails  in  another. 

Personally,  I have  never  had  the  experience  claimed  by  some,  of  finding 
any  drug  or  combination  of  drugs  that  can  be  routinely  employed  with 
good  results. 

Of  the  various  drugs  used  in  treating  the  cough  of  tuberculosis,  creosote 
holds  the  first  place,  and  is  undoubtedly  of  service  in  some  cases.  This 
drug  has  suffered  and  still  suffers  from  a misapprehension  as  to  its  limi- 
tations. It  is  in  no  sense  a specific,  and  has  no  place  in  the  treatment  of 
early  uncomplicated  cases  of  tuberculosis.  Furthermore,  it  has  no  anti- 
septic value  whatever,  and  no  matter  how  administered  is  incapable  of 
exerting  any  influence  on  the  tubercle  bacilli  within  the  lung. 
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Its  great  field  of  usefulness  is  in  cases  with  profuse  yellowish  or 
greenish-yellow  expectoration,  extending  over  weeks  or  months,  and 
containing  large  numbers  of  staphylococci  and  streptococci.  In  .some 
cases  of  this  type,  but  not  in  all,  creosote  will  frequently  diminish  the 
quantity  of  s])utum  and  render  its  expulsion  easier. 

Some  contend  that  the  dose  of  this  drug  should  never  exceed  three  to 
five  drops;  others  assert  that  it  only  produces  its  best  results  when  given 
in  large  doses;  while  still  another  group  condemns  the  drug  alxsolutely, 
because  of  the  gastric  disturbances  which  sometimes  follow  its  use. 

O 

In  the  type  of  case  I have  indicated,  creosote,  m my  opinion,  is  fre- 
quently of  service,  and,  if  properly  administered,  will  not  often  disorder 
the  stomach.  I usually  administer  the  drug  after  the  method  recom- 
mended by  Flick.  Pure  beech  wood  creosote  should  be  used,  the 
initial  dose  being  one  drop,  three  times  daily,  fifteen  to  twenty  minutes 
before  taking  food.  For  each  drop  of  the  creosote  there  should  be 
a tablespoonful  of  hot  water,  and  the  mixture  stirred  until  thoroughly 
emulsified.  The  dose  should  be  increased  one  drop  daily,  the  in- 
crease of  the  creosote  being  accompanied  by  a corresponding  increase 
of  one  tablespoonful  of  water.  When  the  larger  doses  are  reached  the 
water  need  not  exceed  a tumblerful.  Given  in  this  way  the  do.se  may 
be  carried  as  high  as  twenty  or  thirty  drops  three  times  daily.  I rarely 
exceed  ten  drops  three  times  a day. 

Of  the  derivatives  of  creosote,  guaiacol  and  guaiacol  carbonate  seem 
to  be  the  best.  Jacobi  claims  that  under  their  use  the  exqjectoration 
becomes  more  mucous,  the  cough  looser,  and  the  patient  gains  in  weight. 
All  of  this,  he  says,  happens  in  the  average  case  among  the  poor,  who 
have  none  of  the  advantages  of  the  rich.  Fie  uses  the  following  formulas: 


— Guaiacol 

Tr.  nucis  vomicaj 

Tr.  strophanthi 

Liq.  potassii  arsenitis '■ 

Sig. — A teaspoonful,  three  times  a day,  in  hot  milk. 


50  parts 
40  “ 

30  “ 

10  “ — M. 


— Guaiacol  carbonatis OJ  to  IJ 

Strychninse  nitratis, 

Arseni  trixiodi aa  gr.  iss 

Sparteinse  sulphatis • gr.  1 

M.  et  ft.  in  capsules  no.  1. 


Sig. — One  capsule,  three  times  daily,  after  meals. 

I have  employed  guaiacol  and  guaiacol  carbonate  alone,  and  in  the 
combinations  recommended  by  Jacobi.  Just  as  with  creosote,  I have 
never  found  that  they  were  of  service  except  in  certain  selected  cases. 

A mixture  containing  ammonium  chloride  is  sometimes  of  service  if 
an  intercurrent  “cold”  develops  (see  page  796). 

Finally,  in  the  terminal  stages  opium  in  some  form  must  be  resorted  to. 
Its  use,  however,  should  be  delayed  as  long  as  possible,  and  the  dose 
employed  be  just  sufficient  to  allay  excessive  coughing.  If  too  much  is 
used  the  effort  to  raise  the  morning  sputum  is  so  violent  and  exhausting 
that  the  patient  suffers  quite  as  much  as  from  being  awakened  during 
the  night  at  frequent  intervals. 
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I cannot  too  strongly  emphasize  the  importance  of  combating  the 
cough,  as  far  as  possible,  without  the  use  of  drugs,  and,  above  all  things, 
the  avoidance  of  using  cough  remedies  as  a matter  of  routine. 

Fever. — Fever  is  a most  important  symptom  in  tuberculosis,  and  a 
study  of  its  manifestations  yields  much  information,  as  from  this  one 
symptom  we  can  trace  with  reasonable  certainty  the  destructive  process 
of  the  disease  as  it  progresses  from  its  incipiency  to  the  terminal  stages. 

It  is  now  generally  acknowledged  that  fever  may  be  due  to  the  tubercle 
bacillus  alone,  although  it  is  never  as  violent  as  when  the  pus  organisms 
(streptococci,  staphylococci,  etc.)  are  added  to  the  process. 

In  the  early  stages  of  the  disease,  when  the  infection  is  presum- 
ably purely  of  a tuberculous  nature,  the  temperature  is  but  moderatelv 
elevated  in  the  afternoon  or  evening,  although  in  acute  miliary  tuber- 
culosis, where  the  dissemination  of  the  tubercle  bacilli  is  widespread, 
the  temperature  may  be  high,  is  usually  continuous,  and  may  be  inverted 
in  type,  that  is,  the  rise  occurs  in  the  morning  and  the  fall  in  the  evening. 
The  same  phenomenon  may  occasionally  be  seen  in  the  pulmonary 
cases  when  considerable  areas  of  the  lung  are  freshly  invaded.  As  the 
disease  advances  and  the  pus  organisms  become  associated  with  the 
tubercle  bacillus  the  temperature  assumes  the  familiar  hectic  type,  the 
difference  in  the  morning  and  evening  temperatures  sometimes  amount- 
ing to  6°  or  7°  F. 

From  the  standpoint  of  treatment,  fever  is  very  important.  Indeed, 
the  management  of  the  fever  constitutes,  for  the  most  part,  the  treat- 
ment of  tuberculosis,  for  no  matter  what  is  done  the  results  are  largely 
judged  by  the  effect  produced  on  this  one  symptom.  So  long  as  the 
temperature  continues  to  show  an  evening  rise,  no  matter  how  slio-ht, 
the  process  must  be  considered  as  still  active,  and  if  after  a period 
of  quiescence  the  temperature  is  affected  by  exertion,  the  visits  of  friends, 
or  excitement  of  any  kind,  it  must  be  assumed  that  the  disease  is  not 
yet  arrested. 


As  I have  already  pointed  out,  the  importance  of  rest  in  controlling  the 
manifestations  of  tuberculosis  are  not  fully  appreciated,  and  indiscretions 
regarding  exercise  are  entirely  too  frequent.  It  is,  of  course,  under- 
stood that  during  the  period  of  enforced  rest  the  patient  is  in  the  fresh 
air  the  entire  time,  either  in  a tent,  a shack,  a sleeping  balcony,  or  in  a 
room  capable  of  being  freely  ventilated. 

While  we  may,  on  occasion,  temporize  with  some  of  the  symptoms  of 
tuberculosis,  fever  admits  of  no  compromises.  With  the  possible  excep- 
lon  o tuberculin,  rest  and  rest  alone  is  the  one  measure  on  which  we 
can  place  any  reliance  for  permanently  reducing  the  fever.  Other  agents 
will  at  times  temporarily  control  it  and  add  to  the  comfort  of  the  patient, 
but  they  do  not  remove  or  affect  the  underlying  cause. 

ihe  rules  regarding  rest,  which  are  to  be  followed  when  fever  is 
present,  have  been  given  on  page  758.  The  reasons  for  rest  must  be 

Sb  his  friends  as  well. 

nfVio  % ^4-  ^^fficulties  are  encountered  in  enforcing  rest  than  any 
other  feature  of  the  treatment.  Neither  the  patient  nor  his  friends  can, 
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as  a rule,  understand  the  necessity  of  absolute  rest  when  he  feels  so  well. 
Most  people  associate  rest,  especially  in  bed,  with  a serious  illness,  and 
so  long  as  they  can  be  up  and  about  see  no  reason  tor  such  a radical  step. 
In  many  instances  success  is  obtained  only  after  the  greatest  perse- 
verance. One  must  expect  and  be  ready  to  combat  every  conceivable 
excuse  to  escape  the  rest  treatment.  It  often  happens  that  after  a few 
days  in  bed  the  patient  gets  impatient  at  the  restraint,  or  he  feels  so  much 
better  that  he  is  (juite  sure  a short  walk  around  the  block  or  an  afternoon 
spent  in  a neighboring  park  will  do  him  good. 

In  addition  to  the  rest  the  patient  must  be  prevented  from  becoming 
excited  or  worried.  So  unstable  is  the  temperature  e(iuilibrium  of  these 
patients,  even  after  the  fever  has  disappeared,  that  the  slightest  thing  will 
often  cause  a recurrence.  Visits  of  friends,  letters,  exciting  books,  or 
card-playing  should  be  prohibited  if  the  temperature  is  affected  adversely. 

Gastro-intestinal  disturbances  associated  with  faulty  elimination 
through  the  bowel  are  not  only  capable  of  causing  the  persistence  of 
fever,  but  also  of  producing  sharp  rises  in  a temperature  previously 
normal.  Constipation  must  be  avoided,  and  care  taken  not  to  produce 
bilious  attacks  by  overtaxing  the  digestive  apparatus.  Any  intercurrent 
infection  or  complication  associated  with  a rise  in  temperature  calls 

for  rest.  • ^ i • 

No  definite  time  can  be  set  as  to  how  long  the  rest  must  be  persisted  m. 

The  following  table,  published  by  Burton-Fanning,  shows  very  well  the 
effect  of  rest  on  temperature: 


Average  maximum  temperature 
for  first  week  of  treatment. 

Between  99 . 0°  and  99.5°  F. 
Between  99.5°  and  100.0°  F. 
Between  100.0°  and  100.5°  F. 
Between  100.5°  and  101.0°  F. 
Between  101 . 0°  and  101 . 5°  F. 


Percentage  Average 

in  which  number  of  weeks 
Number  temperature  required  to 
of  cases.  became  normal,  reduce  fever. 

. 37  87.5  3.6 

18  54.4  5.7 

11  46.6  4.8 

9 34.2  6.5 

6 37.5  17.5 


From  a study  of  716  patients  under  sanatorium  treatment,  Burton- 
Fanning  found  that  50  per  cent,  lost  their  fever  in  an  average  of  one 


The  length  of  time  necessary  to  enforce  the  rest  after  the  temperature 
has  become  normal  varies.  In  general  terms  it  ^ ^ 
rest  should  continue  for  two  or  three  weeks  longer.  At  the  end  ot  tms 
time  providing  there  are  no  other  contraindications,^  the  patient  may 
be  allowed  to  sit  up  for  half  an  hour  or  an  hour,  and  increase  this  dai  y 
by  the  same  length  of  time.  At  the  end  of  a week  or 
may  then  be  started.  If  the  fever  has  originally  been  slight  (under  100 
F.I  and  the  rest  has  been  taken  in  a reclining  chair,  exercise  may  be 
started  after  the  temperature  has  been  normal  for  two  weeks.  n 
exceptional  cases  a slight  evening  rise  of  temperature  ■''' 

prolonged  rest.  In  such  cases  one  may  try  the  effect  of  exercise 
sometimes  happens  that  the  exercise  will  cause  a ^ ^ 

fever.  This  step  should  never  be  taken,  however,  except  as  a last 
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resort,  and  if  the  exercise  causes  an  increase  of  the  fever,  the  rest  treat- 
ment must  again  be  enforced  and  persisted  in. 

When  it  becomes  apparent  from  tlie  symptoms  and  pliysical  signs 
that  the  outlook  is  hopeless,  absolute  rest  need  not  be  enforced.  Our 
chief  concern  must  be  to  make  the  patient  comfortable,  and  it  is  in  this 
class  of  cases  that  hydrotherapy  and  antipyretic  drugs  may  be  found 
of  service. 

Hydrotherapy. — Some  form  of  hydrotherapy  is  at  times  of  service 
when  the  fever  is  high  (103.5°  + F.),  and  while  the  effect  on  the  tem- 
perature is  only  temporary,  it  often  makes  the  patient  more  comfortable. 
The  water  should  not  be  too  cold  in  the  beginning,  as  many  of  these 
patients  do  not  react  well,  and  often  complain  of  chilliness  for  some 
time  afterward.  A sponge  bath  with  the  water  at  a temperature  of  98°  F. 
should  first  be  tried,  and  if  no  discomfort  follows  its  use  the  water  at 
the  next  bath  may  be  colder  and  gradually  reduced  if  necessary  to  50° 
or  60  F.°  Instead  of  plain  water,  some  patients  find  salt  water,  vinegar 
and  water  (vinegar,  1 ounce;  water,  1 pint),  alcohol  and  water  (equal 
parts),  or  alcohol  alone,  more  agreeable. 

Drugs.  Alcohol,  once  popular  in  the  treatment  of  tuberculosis, 
has  been  largely  abandoned.  Brehmer  advised  its  use  in  cases  of  per- 
sistent fever.  While  I have  occasionally  prescribed  one  to  two  ounces 
of  brandy  three  times  daily  when  the  fever  persisted,  my  experience 
has  not  given  me  much  confidence  in  the  drug. 

Antipyretic  drugs  are  not  as  much  used  as  formerly.  They  should 
never  be  prescribed  by  routine,  and  it  should  be  clearly  understood  that 
they  do  not  produce  anything  more  than  a temporary  reduction  of  the 
fever.  Their  continued  use  is  dangerous.  The  following  drugs  have 
been  recommended:  Antipyrine,  gr.  iij;  aspirin,  gr.  v;  phenacetin,  gr.  v; 
acetanilide,  gr.  v;  the  latter  being  especially  dangerous.  The  drug  selected 
should  be  given  an  hour  or  so  before  the  expected  rise  in  the  temperature. 
Pyramidon  has  been  recommended  as  the  safest  and  most  efficient 
antipyretic  drug.  It  should  be  given  in  2 gr.  capsules,  at  9,  10,  and 
11  A.M. 

Personally,  I rarely  resort  to  any  of  these  drugs  for  their  antipyretic 
effect. 

Hemoptysis.  Of  the  many  drugs  that  have  been  recommended  for 
the  control  of  pulmonary  bleeding  there  is  not  one  that  can  invariably 
be  relied  upon.  This  is  in  all  probability  to  be  explained  by  the  fact 
th^  the  nature  of  the  hemorrhage  varies  greatly  in  different  cases. 

Ihe  simplest  form  of  pulmonary  bleeding  is  that  due  to  oozing, 
me  result  of  congestion,  or  from  granulations  which  line  the  wall  of  a 
cavity.  Under  these  circumstances  the  sputum  may  be  blood-streaked, 
or  It  the  blood  and  sputum  become  thoroughly  mixed  the  latter  may 
e re  , rownish,  or  salmon  colored.  By  some  the  term  pulmonary 
emorr  age  is  restricted  to  those  cases  in  which  pure  blood  is  expelled; 
mis  may  vary  from  a teaspoonful  to  a pint  or  more.  Such  hemorrhages 
re  usua  y the  result  of  the  rupture  of  one  of  the  pulmonary  blood- 
vessels, either  venous  or  arterial.  According  to  Minor,  early  hemor- 
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rhages  are  always  venous,  and  since  the  pulmonary  veins  carry  arterial 
blootl,  are  always  bright  red  in  color.  In  the  later  stages  of  the  di.sease 
the  bleeding  is  usually  ai’terial  and  the  blood  dark  in  color. 

The  occasion  of  hemorrhage  in  the  early  stages  of  tuberculosis 
cannot  always  be  determined,  although  often  it  may  be  traced  to  factors 
which  raise  the  blood  pressure,  such  as  overexertion,  worry,  and  excite- 


ment. 

In  the  advanced  stages  of  tuberculosis  the  bleeding  can  usually  be 
explained  by  the  pathological  changes  in  the  lung.  In  the  formation  of 
a cavity  the  arteries,  being  more  resistant  than  the  pulmonary  ti.ssue, 
withstand  better  the  eroding  effects  of  the  tuberculous  process,  so  that 
it  frequently  happens  that  they  are  laid  bare  in  the  walls  of  the  cavity, 
or  may  even  cross  it.  It  has  furthermore  been  shown  that  these  vessels 
are  commonly  weakened  by  small  aneurysms,  which  are  apt  to  rupture 
if  the  blood  pressure  is  suddenly  raised. 

It  is  a matter  of  common  observation  that  hemorrhages  often  occur 
in  a number  of  individuals  within  a very  short  time.  This  epidemic 
occurrence  of  hemorrhage  has  been  explained  in  two  ways:  (1)  T-hat 
it  is  due  to  meteorological  conditions,  and  (2)  that  it  is  the  result  of 


an  acute  infection. 

Minor,  of  Asheville,  for  instance,  has  gained  the  impression  that 
hemorrhages  are  more  apt  to  occur  during  a close,  damp,  hot  spell,  with 
a low  barometer,  and  that  they  are  less  common  in  winter. 

Several  years  ago  Flick,  Ravenel,  and  Irwin  made  a study  of  hemor- 
rhage cases,  and  their  results  seemed  to  indicate  that  the  pneumococcus 
was  the  offending  agent.  My  own  observation  is  that  many  of  these 
hemorrhages  are  strongly  suggestive  of  an  infection,  as  it  has  been 
repeatedly  noted  that  when  a case  suffering  from  blood-spitting  occurs 
in  the  White  Haven  Sanatorium  other  instances  are  apt  to  follow.  Only 
recently  eight  successive  cases  occurred  within  ten  days. 

Having  in  mind  the  various  factors  which  may  produce  pulmonarv 
bleeding,  the  treatment  of  this  condition  should  really  begin  before  it 
occurs.  By  this  I mean  that  the  patient  should  be  warned  against  the 
thino-s  which  we  definitely  know  render  the  accident  possible;  such,  for 
instance,  as  sudden  or  severe  exertion,  fatigue,  violent  paroxysms  of 
coughing,  contact  with  anyone  having  a cold  (so  far  as  this  is  possible), 
or  the  neglect  of  a cold  already  acquired.  If  there  is  reason  to  be heve 
from  the  history  of  the  case  or  from  the  physical  signs  that  a hemorrhage 
may  occur,  long  railway  journeys  should  not  be  permitted.  The  fatigue 
incident  to  such  trips  is  not  infrequently  a cause  of  hemoptysis. 

In  patients  who  give  a history  of  having  had  a number  of  hemorrhages, 
often  without  any  obvious  exciting  cause,  our  efforts  toward  prevention 
should  be  redoubled.  Such  cases  require. the  strictest  superA-ision,  tor 


the  slightest  indiscretion  may  cause  a recurrence. 

Finfily  in  view  of  the  fact  that  there  is  some  reason  to  be  heve  that 
hemorrhages  are,  at  times,  infectious,  hemorrhage  cases  should  be 
isolated,  and  the  same  procedure  should  be  followed  with  those  liaA  mg 


acute  colds. 


I 
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There  is  no  feature  of  the  disease  which  the  average  patient  dreads 
more  than  the  occurrence  of  a hemorrhage,  and  wlien  it  actually  does 
occur  he  is  usually  an  object  of  terror  and  demoralization.  Althougli 
the  laity  is  of  the  opinion  that  hemorrhage  is  a frequent  cause  of  death 
in  tuberculosis,  it  is,  as  a matter  of  fact,  one  of  the  rarer  termina- 
tions of  the  disease.  There  can  be  no  doubt,  however,  that  the  occur- 
rence of  a pulmonaiy  hemorrhage,  even  if  slight,  is  a very  disquieting 
thing  to  most  people,  and  our  first  duty  should  be  to  allay  the  appre- 
hensions of  the  patient.  Cheerfulness  and  the  assurance  that  the  bleeding 
is  not  dangerous  and  will  soon  stop  will  do  much  toward  calming  the 
patient.  For  those  of  a nervous  temperament  a hypodermic  injection  of 
a quarter  or  an  eighth  of  a grain  of  morphine  is  often  advisable,  as  the 
chief  danger  in  many  patients  is  the  aspiration  of  infected  blood  into 
healthy  parts  of  the  lung  by  reason  of  their  excitement  and  exertions. 

The  principal  object  in  the  treatment  of  pulmonary  hemorrhage  is 
to  hasten  the  formation  of  a clot,  and  in  order  to  bring  this  about  abso- 
lute rest  m bed  is  necessary.  In  regard  to  the  posture  of  the  patient 

m bed,  that  which  is  most  comfortable  is  the  best,  provided  he  does 
not  sit  up  straight. 

If  the  patient  has  to  expectorate,  paper  napkins  or  small  squares  of 
hnen  which  can  be  burned  should  be  used,  as  they  do  not  require  any 
change  of  posture.  Cough,  if  present,  should  be  restrained  as  much  as 
possible  and,  if  necessary,  small  doses  of  Dover’s  powder  (sr.  ili) 

erom  (gr.  y^),  or  codeine  sulphate  (gr.  -|-)  may  be  given  to  aid  in  its 
suppression. 

Small  pieces  of  ice  held  in  the  mouth  may  be  tried,  but  too  much 
should  not  be  used,  as  it  may  upset  the  stomach.  Placing  an  ice  baff 
over  the  precordium  is  a common  procedure,  but  one  of  doubtful  value 
so  far  as  the  pulmonary  bleeding  is  concerned.  In  some  cases  it  is  of 
service  m quieting  an  overacting  heart. 

Talking  must  be  forbidden,  and  care  taken  to  see  that  the  appre- 
hensions  of  the  patient  are  not  increased  by  the  presence  in  the  room 
of  anxious  and  frightened  relatives. 

ih^t  slightest  disturbance  of  the  patient  may  cause  a recurrence  of 
he  bleeding,  there  should  be  no  examination  of  the  lungs  other  tLn 
superficial  auscultation  of  the  front  of  the  chest.  In  order  that  tte 

f ^ ““y  that  he  is  being  neglected  he 

reasons  for  the  omission  of  the  examination  should  be  e®  plained  ’ 

The  character  of  rest  depends  to  some  extent  on  the  amount  of  bleed- 

thiee  or  fZ Zys  “ at  le'^ast 

The  diet  need  not  be  restricted  because  of  blood-streaked  sputum, 
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but  for  modercate-sized  liemorrhages  the  food  sliould  be  reduced  in 
amount.  For  some  hours  after  the  occurrence  of  the  hemorrhage 
food  should  be  omitted,  and  for  tlie  first  day  limited  to  six  glasses  of 
milk  and  four  to  six  raw  eggs.  Solid  food  may  then  be  added  to  the 
dietary,  ami  at  the  end  of  three  or  four  days,  if  there  is  no  recurrence  of 
the  bleeding,  the  patient  can  be  allowed  the  full  diet  . 

In  cases  of  severe  hemorrhage  our  principal  consideration  is  to  arrest 
the  bleeding  and  prevent  its  recurrence.  Except  for  three  or  four  ounces 
of  milk  at  intervals  of  three  hours  there  should  be  no  attempt  to 
feed  the  patient  for  the  first  twenty-four  or  thirty-six  hours.  If  the 
hemorrhage  has  not  recurred  at  the  end  of  this  time  the  (juantity  of 
milk  inayL  increased,  and  in  addition  raw  eggs  and  solids  may  be  added 

‘°ThVhlSrhages^that  occur  in  the  early  stages  of  tuberculosis  do  not 
as  a rule  reciuire  very  active  interference.  Ihey  are  usually  the  result 
of  congestion  or  the  rupture  of  a small  vessel,  and  all  that  is  necessary  is 

^''iniie^adCnced’^ti^^^^^^  of  the  disease  hemorrhage  is  a much  more 
serious  matter.  Wliile  many  individuals  pass  through  the  entire  cour.se 
of  the  disease  with  only  the  most  trifling  evidences  of  hemoptysis,  the  e 
is  a possibility  of  a large  and  serious  hemorrhage  in  any  case  in  which 
cavitation  has  occurred.  A patient  who  has  passed  into  the  moderate  y 
advanced  or  advanced  stage  of  tuberculosis  should  be  cautioned  against 
overexertion  and  shouting  or  loud  singing.  Violent  Paroxy^  f 
couo-hing  should,  if  possible,  be  controlled,  and  anythmg  that  tends 
proSuce'  attacks’  of  coughing,  such  as  smokmg  the  mha la^^on  of 

irritating  fumes,  or  sitting  in  dusty  smoky  rooms, 

Of  the  many  drugs  which  have  been  recoinmended  for  the 

control^  hemorW  those  which  have  -th^ood  t^ 

nrp  the  nitrites.  The  nitrites  are  administered  on  the  theory 
that  by^ lowering  the  blood  pressure  in  the  general  arterial  system  tie 
ten  ion  is  reduced  and  the  formation  of  a clot  facilitated.  Aether 

itL"  ir  r Suil 

tiS  S”e  pu.mona,v 

“Met  who  first  iotrocluced  the  nitiyes,  has  recommend  spjrit 

we  have  for  the  immediate  checking  the  ^ ^ ^ 1 nitrite 

::  r .1:1.::  ;:^t'giv:r?^t..e  pa.^n.,  wi.h 
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instructions  to  crush  one  of  the  pearls  in  a handkerchief  and  inhale  the 
fumes  if  a sharp  hemorrliage  should  occur.  A patient  who  has  never 
inhaled  amyl  nitrite  should  be  warned  of  the  disagreeable  sensation  it 
causes,  otherwise  his  fear  and  nervousness  may  be  increased.  Nitro- 
glycerin, hypodermically,  may  also  be  used  to  advantage  when  the 
hemorrhage  is  taking  place.  For  the  prevention  of  a recurrence,  nitro- 
glycerin is  usually  given  by  the  mouth;  and  sodium  nitrite  in  doses  of 
I to  ^ grain,  three  or  four  times  daily,  may  be  used  for  the  same  purpose. 

Wliile  the  nitrites  seem  at  present  to  be  the  most  popular  means  of 
controlling  hemorrhage,  there  are  other  drugs  wliich  some  use  by 
preference,  and  which  even  the  adherents  of  the  nitrites  are  at  times 
forced  to  employ.  Among  these  may  be  mentioned  tincture  of  veratrum 
viride,  in  doses  of  five  minims  two  or  three  times  daily;  atropine  sulphate, 
hypodermically,  in  doses  of  from  yfo  to  A grain;  ergot,  the  use  of  which 
is  more  than  questionable;  the  old-fashioned  remedy  turpentine,  two  or 
three  drops  of  which  may  be  given  on  a lump  of  sugar;  and  digitalis, 
which,  although  it  raises  the  blood  pressure,  is  sometimes  of  service  in 
cases  of  prolonged  or  slight  hemoptysis  presumably  due  to  congestion. 

The  use  of  a blood-pressure  instrument  has  been  advised  in  order 
to  determine  whether  a vasoconstrictor  or  a vasodilator  is  indicated. 

In  addition  to  the  drugs  used  for  the  immediate  hemorrhage  others 
have  been  recommended  for  the  purpose  of  increasing  the  coagulability 
of  the  blood  and  thus  preventing  recurrences.  For  this  purpose  the 
calcium  salts,  especially  the  lactate,  have  been  advocated.  Calcium 
lactate  may  be  given  in  dose  of  from  five  to  twenty  grains  in  water,  three 
times  daily.  Boggs  advises  that  if  the  coagulation  time  cannot  be  taken 
regularly  the  calcium  should  be  taken  for  three  and  omitted  for  two 
days.  Gelatin  by  mouth  and  lime  water  added  to  the  milk  have  also 
been  recommended  for  increasing  the  coagulability  of  the  blood.  Band- 
aging the  lower  extremities  has  also  been  recommended  when  the 
hemorrhage  is  large.  I have  never  seen  that  these  measures  accom- 
plished any  good. 

Night  Sweats. — Night  sweats  may  occur  in  any  stage  of  tuberculosis. 
In  incipient  cases,  however,  they  are  comparatively  infrequent.  As 
the  tuberculous  process  advances,  and  especially  when  pus  organisms 
become  associated  with  the  tubercle  bacillus,  night  sweats  become  increas- 
ingly frequent. 

It  must  be  borne  in  mind  that  sweating  is  due  to  the  action  of  a toxin 
(tubercle  bacillus  or  other  bacteria)  on  the  sweat  or  heat-regulation 
centres.  (Cornet.)  Formerly  it  was  the  custom  to  treat  sweating 
symptomatically,  but  in  the  majority  of  cases  symptomatic  treatment 
is  irrational,  and  can  at  best  give  only  temporary  relief.  So  long  as  the 
underlying  cause  of  the  sweating  remains  unchecked  the  symptoms  will 
persist. 

In  the  curable  stages  of  the  disease  sweating  is  rarely  so  profuse  or 
obstinate  as  to  demand  medication.  Rest  in  bed,  in  the  fresh  air,  proper 
feeding,  and  the  avoidance  of  too  many  bedclothes  will  cause  a dis- 
appearance of  the  sweating,  with  but  few  exceptions,  in  a very  short 


792 


TUBERCULOSIS 


time.  Night  sweats  occur  less  frequently  in  patients  whose  emunctories 
are  active.  Constipation  should  be  avoided,  and  gastric  derangements 
corrected  as  far  as  possible  in  all  cases.  If  the  sweats  persist  or  are 
unduly  severe,  symptomatic  treatment  may  be  employed  temporarily. 

Even  for  the  advanced  cases  the  treatment  just  outlined  may  suffice; 
but  for  the  drenching  “collkjuative  sweats,”  which  soak  the  bedclothes 
and  occur  several  times  during  the  night,  medication  is  necessary. 
Every  effort  should  be  made  to  lessen  the  discomfort  of  the  patient  as 
much  as  possible.  The  bedclothes  should  be  light  and  just  sufficient  to 
prevent  chilling.  If  they  become  wet  they  should  be  changed  at  once 
and  the  patient  rubbed  dry. 

Sponge  baths  at  bedtime  often  prevent  or  lessen  the  severity  of  the 
sweating.  The  patient  may  be  sponged  off  with  equal  parts  of  water 
and  alcohol  or  an  ounce  of  eau  de  cologne  to  a pint  of  water.  Vinegar, 
an  old-fashioned  household  remedy  for  night  sweats,  may  be  used  pure 
or  in  the  proportion  of  an  ounce  to  a pint  of  water. 

If  these  measures  fail,  internal  medication  must  be  resorted  to.  The 
following  drugs  have  been  recommended : Camphoric  acid,  grains  xx  at 
bedtime;  aromatic  sulphuric  acid,  minims  xxx  at  bedtime,  or  minims  v 
three  times  daily;  agaricin,  grain  at  bedtime;  and  atropine  sulphate, 
grain  daily.  The  last-named  drug  is  the  most 

efficient. 

Brown  recommends  the  following  combination: 


— Atropinee  sulph gr. 

Morphinse  sulph gr-  i 

Acid,  sulphur,  aromat.  luxv 

Syrup  tolu foj — M. 

Sig. — To  be  taken  at  bedtime. 


Dyspnea. — Dyspnea  is  not  often  a symptom  that  demands  attention 
in  the  early  stages  of  disease,  and  even  in  the  later  stages,  when  the 
destruction  of  pulmonary  tissue  is  great,  it  does  not  usually  require 
medicinal  treatment. 

The  dyspnea  that  occurs  in  the  early  stages  of  tuberculosis  disappears 
as  the  pulmonary  lesion  improves,  rest  and  fresh  air  being  the  most 
important  factors.  The  presence  of  dyspnea  is  a contraindication  for 
exercise,  and  a patient  who. when  placed  on  exercise  becomes  short 
of  breath  should  at  once  be  returned  to  rest,  or  the  amount  of  exercise 
should  be  reduced  to  a point  short  of  that  which  produces  shortness  of 
breath. 

As  the  disease  advances,  dyspnea  becomes  increasingly  frequent, 
although  surprisingly  few  cases  develop  the  symptom  to  such  an  extent 
that  it  requires  treatment.  When  the  dyspnea  seems  to  depend  on 
curtailment  of  the  breathing  space,  exertion,  with  its  demands  for  an 
increased  supply  of  oxygen,  must  be  reduced  to  a minimum.  So,  too, 
if  there  are  indications  of  a weakened  heart  muscle,  rest  I’ather  than  a 
cardiac  tonic  is  needed  in  these  cases.  Although  digitalis,  strophanthus, 
or  strychnine  may  be  tried,  I cannot  say  that  I have  ever  found  them 
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particularly  serviceable.  Nitroglycerin  has  at  times  seemed  to  exert 
a favorable  influence  on  the  dyspnea,  whether  because  it  relieves  pul- 
monary congestion  or  produces  alterations  in  the  intrathoracic  pressure 
I cannot  say. 

Dyspnea  may  be  a prominent  symptom  in  chronic  fibroid  phthisis, 
and  in  such  cases  the  only  course  to  pursue  is  the  restriction  of  physical 
exertion  to  a point  that  will  not  produce  undue  shortness  of  breath. 
Dyspnea  dependent  on  a thickened  pleura  following  an  effusion  is 
subject  to  the  same  rules  as  that  occurring  in  fibroid  phthisis.  Some 
advocate  breathing  exercises  in  order  to  expand  the  restricted  lung. 

It  is  useless  to  expect  that  any  drug  will  reduce  the  number  of  res- 
pirations in  an  individual  whose  breathing  space  has  been  seriously 
encroached  upon.  Morphine,  it  is  true,  can  be  administered  in  doses 
sufficiently  large  to  produce  such  a result,  but  I do  not  think  anyone 
would  advocate  such  a course.  The  only  thing  possible  is  to  reduce  the 
demand  for  oxygen  by  keeping  the  patient  in  the  fresh  air,  at  rest,  either 
in  bed  or  in  a reclining  chair.  The  extreme  dyspnea  that  sometimes 
occurs  in  the  terminal  stages  of  the  disease  may  be  relieved  by  a hypo- 
dermic injection  of  morphine  or  by  inhalations  of  oxygen. 

Dyspnea  due  to  acute  plastic  pleurisy  requires  no  special  treatment, 
as  it  disappears  under  the  appropriate  treatment  for  the  pleurisy  (page 
794).  The  same  is  true  of  dyspnea  associated  with  pleural  effusions, 
serous  or  purulent  in  character. 

Asthmatic  attacks  sometimes  develop  in  tuberculous  cases,  especially 
those  with  the  chronic  fibroid  type  of  the  disease.  The  treatment  does 
not  differ  essentially  from  the  non-tuberculous  asthmatic  cases. 

Tachycardia.  The  pulse  furnishes  valuable  information  not  only 
from  the  standpoint  of  diagnosis,  but,  in  addition,  its  behavior  after 
the  patient  has  been  placed  on  treatment  aids  in  forecasting  the  probable 
outcome  of  the  disease;  thus,  a rapid  pulse  rate  (110  or  higher),  which 
is  unaffected  by  rest,  is  of  serious  import,  while  a pulse  rate  that  is 
comparatively  low  or  one  that  gradually  falls  renders  the  outlook  more 
favorable,  other  things  being  equal. 

It  must  be  borne  in  mind  that  acceleration  of  the  pulse  rate  is  a very 
common  feature  of  tuberculosis  while  the  disease  is  active,  and  that  it  is 
not,  as  a rule,  due  to  disease  of  the  heart  itself,  but  is  caused  by  the 
absorption  of  toxins.  Therefore,  our  efforts  should  be  directed  not 
primarily  to  the  heart,  but  to  the  underlying  condition  which  is  producing 
the  trouble.  ^ 


The  treatment  of  tachycardia  in  its  relationship  to  exercise  has  already 
been  discussed. 


•f  repeat  that  rest  in  bed  or  in  a reclining  chair  is  imperative 

1 the  pulse  rate  is  high,  and  that  exercise  or  the  mental  excitement 
inciden  to  card- playing,  receiving  visitors,  or  even  reading  must  be 
prohibited  if  they  increase  the  pulse  rate.  Coffee,  alcohol,  and  tobacco 
•n  ^ orbidden.  If  the  pulse  rate  is  to  be  controlled  in  cases 

hich  offer  any  hope  of  arresting  the  disease  it  will  be  accomplished 
largely  by  rest  and  the  avoidance  of  excitement.  In  rare  instances 
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when  the  pulse  rate  remains  high  in  spite  of  prolonged  rest,  exercise 
may  be  cautiously  tried;  its  effect  on  the  pulse  should  be  noted  care- 
fully. 

Not  much  is  to  be  expected  of  drugs,  and  this  is  especially  true  of 
digitalis  and  strojduinthus,  although  both  are  freciuently  employed. 
The  bromides,  valerian,  and  menthol  have  been  recommended  as 
useful  drugs.  Tuberculin  should  be  tried.  Abrams  recommends  the 
Schott  treatment.  George  W.  Norris  demonstrated,  several  years  ago, 
that  the  pulse  rate  in  tuberculosis  could  be  reduced  by  the  Schott  method. 
In  the  rare  instances,  in  which  in  an  otherwise  favorable  case  the  pulse 
rate  remains  abnormally  high,  these  baths  might  be  tried,  iheir  field 
of  usefulness  is,  however,  limited. 

In  cases  steadily  progressing  to  a fatal  termination  the  pulse  rate  is 
almost  invariably  high,  and  is  not  affected  much  by  rest.  At  times 
these  advanced  cases  suffer  from  distressing  palpitation;  this  is  often 
helped  by  placing  an  ice  bag  over  the  precordium. 

Cardiac  Weakness. — Symptoms  referable  to  the  heart  itself  are  not 
common  in  tuberculosis  in  the  early  or  moderately  advanced  stages  of 
the  disease.  In  the  advanced  stages  weakness  of  the  heart  muscle  is 
common,  although,  curiously  enough,  sudden  death  as  a result  of  cardiac 
failure  is  rare;  it  has  not  been  observed  in  nearly  five  hundred  deaths  at 
the  Phipps  Institute. 

Patients  subject  to  fainting  attacks  or  sudden  dyspnea  and  cyanosis, 
the  result  of  cardiac  dilatation,  should  be  kept  quiet  in  bed;  for  the 
attacks  themselves  one  of  the  rapidly  diffusible  stimulants,  such  as 
aromatic  spirit  of  ammonia,  Hoffman’s  anodyne,  or  brandy,  should 
be  given  by  mouth,  or  strychnine  or  camphor  in  oil  hypodermically. 

Pleuritic  Pain. — Pleuritic  pain  of  varying  degrees  of  severity  is  one 
of  the  most  frequent  symptoms  in  tuberculosis.  The  character  of 
the  pain  varies  all  the  way  from  a dull  aching  sensation  to  pain  of 
a stabbing  character,  which  is  aggravated  by  a deep  breath  or  by 

In  th^great  majority  of  cases  the  treatment  consists  in  either  iirmiobil- 
izing  the  affected  side  of  the  chest  or  the  application  of  a counterirritant. 
When  the  pain  is  confined  to  the  lower  part  of  the  chest,  where  the 
respiratory  excursions  are  widest,  immobilization  by  means  of  adhesive 
straps  will  usually  afford  relief.  In  some  individuals  the  adhesive 
plaster  cannot  be  used,  as  it  causes  marked  irritation  of  the  skin. 

In  the  upper  part  of  the  chest  our  chief  reliance  is  m some  form  ot 
counterirritation.  The  simplest  form  of  counterirritation  is  obtained 
by  means  of  mustard  plasters,  which  may  be  applied  once  or  twice 
daily  for  several  days.  The  prepared  mustard  plasters  now  on  he 
market,  if  fresh,  are  efficient.  They  should  always  be  applied  to  the 
chest  with  a piece  of  tissue  paper  intervening  between  the  s™  the 
mustard,  otherwise  a brown  stain,  which  is  exceeding  y i cu 
remove,  may  result.  The  mustard  plaster  should  be  kept  on  sufficien  } 
long  to  cause  a burning  sensation  and  a distinct  hyperemia.  _ 

For  the  severer  grades  of  pain  the  affected  area  may  be  painted  ^ut 
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tincture  of  iodine.  The  iodine  may  be  applied  night  and  morning  for 
several  days.  A good  plan  is  to  paint  several  small  areas  at  a time, 
leavino-  a clear  space  for  the  next  application.  Because  it  not  only 
relieves  the  pain,  but  in  addition  exerts  other  favorable  eftects,  the 
“fly  blister”  (emplastriim  cantharidis)  is  a most  valuable  aid,  and  the 
one  on  which  I place  the  most  reliance.  For  the  method  of  applying 
a “fly  blister,”  see  page  783.  The  “fly  blister”  should  be  applied  every 
third  or  fourth  day  as  long  as  the  pain  persists.  T.he  actual  cautery 
lightly  touched  to  the  painful  area  has  also  been  recommended. 

^Of  the  drugs-  available,  sodium  salicylate,  in  5 to  10  grain  doses,  has 
been  long  employed.  Aspirin,  in  doses  of  5 grains,  three  or  four  times 
daily,  I have  found  serviceable,  providing  the  pain  is  not  too  severe.  It 
is  preferable  to  the  other  salicylates,  as  it  does  not  disorder  die  stomach. 
For  the  sharp  stabbing  pain  which  is  aggravated  by  coughing,  Dover’s 
powder  in  3 grain  doses,  or  heroin  in  grain  doses,  every  three  or  four 

hours,  may  be  used.  • i i j • 

Occasionally  the  pain  is  so  severe  as  to  require  the  hypodermic 

injection  of  morphine,  but  this  does  not  often  happen. 

Anemia.— Even  in  the  early  stages  of  tuberculosis  anemia  may  be  a 
marked  feature,  but  it  is  remarkable  that  in  spite  of  the  ravages  of  the 
disease,  anemia  is,  in  the  majority  of  cases,  a negligible  factor. 

As  a rule,  the  blood  picture  in  tuberculosis  resembles  that  seen  in 
chlorosis;  that  is,  there  is  little  or  no  decrease  in  the  number  of  erythro- 
cytes and  a moderate  loss  of  hemoglobin,  giving  a low  color  index.  This 
fact  has  led  some  to  question  whether  true  chlorosis  ever  exists,  and 
to  assert  that  a low  color  index  is  always  indicative  of  tuberculous 
infection.  Brown,  of  Saranac  Lake,  recommends  that  a case  of  chlorosis 
which  fails  to  respond  to  a course  of  iron  should  be  injected  with  a 
diagnostic  dose  of  tuberculin. 

In  most  instances  the  anemia  of  tuberculosis  needs  no  special  atten- 
tion, as  it  soon  disappears  under  the  hygienic-dietetic  method  of  treat- 
ment. In  incipient  cases  this  nearly  always  suffices,  and  the  same  is 
largely  true  of  the  advanced  cases.  If  the  general  condition  of  the 
advanced  case  improves  the  anemia  will  also  share  in  the  improvement, 
irrespective  of  the  administration  of  iron  or  arsenic.  I think  most 
phthisio-therapeutists  place  their  chief  reliance  in  the  treatment  of 
anemia  on  fresh  air,  in  combination  with  rest  and  a generous  diet. 

In  view  of  the  type  of  the  anemia,  iron  in  some  form  is  the  drug  of 
choice,  if  medication  is  to  be  employed.  Blaud’s  pill  is  the  most  popular 
and  the  most  efficacious  preparation  of  iron  for  this  purpose. 

Arsenic  has  long  been  employed  in  the  treatment  of  tuberculosis, 
partly  because  it  exerts  a favorable  influence  on  the  general  nutrition 
and  partly  for  its  effect  on  the  anemia.  There  are  a number  of  prepa- 
rations available — the  well-known  Fowler’s  solution  or  arsenic  trioxide; 
cacodylate  of  sodium,  introduced  a few  years  ago  as  a specific,  and  the 
recently  invented  atoxyl.  I frequently  employ  arsenic,  in  the  form  of 
Fowler’s  solution,  for  its  general  tonic  effect,  but  never  specifically  for 
anemia. 
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Complications. — Colds. — In  cities  especially  the  tuberculous  indi- 
vidual is  often  exposed  to  acute  colds,  and  even  when  the  greatest 
precautions  are  used  these  colds,  because  of  their  contagious  nature, 
cannot  always  be  escaped.  Still  every  care  should  be  exercised,  and 
the  patient  should  be  warned  to  avoid  anyone  suffering  from  a cold. 

1 always  advise  patients  that  at  the  first  intimation  of  coryza  or 
irritation  of  the  pharynx,  with  which  many  of  these  attacks  are  ushered 
in,  they  are  to  go  to  bed  at  once,  take  a dose  of  salts  or  castor  oil, 
and  use  mustard  plasters  over  the  chest,  especially  that  part  of  the 
chest  overlying  the  site  of  the  tuberculous  trouble.  The  mustard 
plaster  may  be  repeated  for  several  days.  For  the  congested  mucous 
membrane  of  the  upper  air  passages,  inhalations  of  steam  impregnated 
with  compound  tincture  of  benzoin  are  useful.  If  the  pharynx  is  much 
inflamed  and  irritated,  the  following  astringent  gargle  can  be  recom- 
mended ; 

— Potassii  chloratis, 

Acid,  tannic aa  3j 

Glycerini, 

Aquaj  ros33 aa  f5ij — M. 

Sig. — Dilute  with  equal  parts  of  water  and  use  as  a gargle  every  three  or  four 
hours. 

During  the  early  stages  of  the  cold,  when  the  cough  is  unproductive 
in  character,  and  especially  if  it  interferes  with  sleep,  small  doses  of 
Dover’s  powder  (grains  iij),  codeine  sulphate  (graine  -j),  or  heroin 
(grain  3I5-)  may  be  employed.  Later  a stimulating  expectorant,  such  as 
ammonium  chloride,  may  be  used.  The  following  mixture  in  use  at  the 
Phipps  Institute  is  very  serviceable  in  this  condition; 

— Ammon,  chloridi 3ij 

Spts.  glonoini rnxxiv 

Spts.  ammon.  aromat fS  j 

Tr.  nuc.  vomic fSiv 

Elix.  calisay£E q.  s.  foiij — M. 

Sig. — Teaspoonful,  three  times  daily,  after  meals. 

The  importance  of  instituting  treatment  at  the  earliest  possible 
moment  cannot  be  too  strongly  emphasized,  for  while  an  acute  cold  is 
a simple  matter  in  the  perfectly  healthy,  it  is  capable  of  causing  a 
great  deal  of  damage  in  the  tuberculous,  individual.  Every  effort  should 
be  made  to  prevent  the  infection  descending  the  respnatory  tract,  for 
once  it  does,  it  is  apt  to  become  localized  in  the  damaged  portion  of  the 
lung  and  stir  into  activity  a latent  tuberculous  infection.  For  this 
reason  acute  colds  are  a not  infrequent  means  of  bringing  about  a 
relapse. 

The  really  important  thing  in  dealing  with  these  infections  is  the  rest 
in  bed  in  a well- ventilated  room,  or,  for  those  who  can  afford  it,  a few 
days’  stay  at  some  place  free  from  dust.  Residents  in  Philadelphia, 
I have  found,  are  frequently  able  to  abort  a cold  in  its  early  stages,  or 
cut  it  short  when  fully  developed,  by  a week’s  stay  at  Lakewood  or 
Atlantic  City. 
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The  old  adage,  “a  stitch  in  time  saves  nine,”  can  often  be  amply 
demonstrated  in  these  infections.  Arrested  cases  who  have  returned 
to  work  are  liable  to  object  to  going  to  bed,  involving,  as  it  does,  a sacri- 
fice of  time  and  wages.  Those  who  neglect  the  advice,  however,  expose 
themselves  to  the  danger  of  a relapse,  and  in  the  end  often  lose  more 
time  than  they  would  had  they  heeded  the  original  advice. 

Hoarseness.— Hoarseness  occurring  in  the  course  of  pulmonary 
tuberculosis  must  always  be  viewed  with  suspicion.  While  not  invari- 
ably of  a tuberculous  nature,  it  is  so  frequently  so  that  an  examination  of 
the  larynx  is  imperative.  The  treatment  of  laryngeal  tuberculosis  will 
be  dealt  with  elsewhere.  What  I wish  particularly  to  emphasize  is  the 
great  frequency  of  laryngeal  lesions,  even  in  cases  in  which  there  is  no 
suspicion  of  their  presence.  Every  case  of  pulmonary  tuberculosis 
should  have  the  larynx  examined,  and  even  in  the  absence  of  symptoms 
the  proper  precautions  taken  to  prevent  extension  of  the  trouble. 

Were  it  not  for  the  fact  that  I have  not  infrequently  seen  hoarseness 
in  tuberculous  individuals  either  entirely  ignored  or,  what  is  even  worse, 
treated  by  means  of  gargles,  any  mention  of  this  symptom  could  be 
omitted  from  this  section.  A gargle  cannot  from  the  very  nature  of 
things  exert  the  slightest  beneficial  effect  on  the  larynx,  and  if  the  attend- 
ing physician  is  not  himself  accustomed  to  examining  and  treating  the 
larynx,  the  patient  should  be  seen  by  a competent  laryngologist.  To 
neglect  a case  with  a laryngeal  lesion  on  the  ground  that  tuberculosis 
of  this  organ  renders  the  outlook  hopeless  is  no  longer  warranted. 
It  has  been  amply  demonstrated  that  tuberculosis  of  the  larynx,  if  not 
neglected  and  allowed  to  progress  too  far,  is  as  amenable  to  treatment 
as  tuberculosis  in  almost  any  other  portion  of  the  body. 

Pleural  Effusion. — Small  effusions  and  even  many  moderately  sized 
ones  do  riot  need  to  be  aspirated.  Sometimes  they  are  absorbed  without 
interference,  while  in  other  instances  the  absorption  may  be  hastened 
by  the  use  of  a diuretic,  such  as  acetate  of  potassium;  counterirritation 
in  the  form  of  a “ fly  blister”  (emplastrum  cantharidis)  also  seems  to 
stimulate  absorption. 

Large  effusions  (extending  above  the  angle  of  the  scapula)  should, 
in  my  opinion,  be  removed  whether  they  are  causing  inconvenience  or 
not;  if  they  cause  shortness  of  breath  or  other  evidences  of  pressure, 
there  should  be  no  hesitation  in  performing  paracentesis. 

There  are  some  who  advocate  allowing  an  effusion  to  remain,  unless 
it  is  very  large  and  is  producing  pressure  symptoms,  because  it  is  sup- 
posed to  exert  a favorable  influence  by  compressing  the  lung  and  thus 
limiting  its  movement.  Then,  too,  it  is  believed  that  the  absorption  of 
the  pleural  exudate  has  a beneficial  effect  on  the  tuberculosis. 

Empyema.  The  treatment  of  purulent  effusions  is  surgical,  and 
as  soon  as  the  aspirating  needle  reveals  the  nature  of  the  fluid  the  case 
should  at  once  be  seen  by  a surgeon. 

Pneumothorax. — This  accident  may  occur  at  any  time  during  the 
course  of  tuberculosis,  but  is  most  frequently  seen  in  the  advanced  cases. 
It  may  be  expected  in  from  5 to  10  per  cent,  of  all  cases. 
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As  the  accident  may  occur  as  the  result  of  severe  exertion  or  severe 
paroxysms  of  coughing,  the  patient  should  be  protected  as  far  as  possible 
in  this  regard. 

In  some  cases  the  pneumothorax  takes  place  without  any  acute 
symptoms,  and  may  be  di.scovered  accidentally.  In  the  great  majority 
of  ca.ses,  however,  the  rupture  is  attended  with  considerable  shock, 
and  this  may  be  so  severe  that  death  ensues  at  once  or  within  a few 
minutes.  Accompanying  the  symptoms  of  shock  there  are  usually  pain 
and  dyspnea.  These  symptoms  demand  immediate  attention.  They 
are  best  treated  by  the  hypodermic  ijijection  of  morphine  and  such 
stimulants  as  strychnine,  digitalis,  or  digitalone.  Strapping  the  affected 
side  will  sometimes  give  relief.  If  the  air  within  the  chest  is  under 
high  tension,  it  may  be  advisable  to  tap  the  chest. 

If  the  patient  does  not  succumb  within  the  first  few  days,  the  initial 
symptoms  are  apt  to  disappear,  and  the  subsequent  treatment  then 
depends  on  the  rapidity  with  which  the  effusion  forms. 

Stanton  advised  that  the  effusion  be  left  alone  unless  it  increases  to 
such  an  extent  as  to  produce  pressure  symptoms.  In  case  operative 
interference  is  required,  Garnett  practises  the  following  procedure: 
The  skin  is  infiltrated  with  Schleich’s  solution,  as  the  weakness  of  these 
patients  makes  the  use  of  a general  anesthetic  inadvisable.  Following 
the  skin  incision  in  the  fifth  interspace,  in  the  anterior  axillary  line,  the 
intercostal  tissues  are  infiltrated  and  a large  trocar  and  cannula  are 
thrust  into  the  pleural  cavity.  After  withdrawing  the  trocar  a rubber 
tube  is  inserted  through  the  cannula,  and  after  the  withdrawal  of  the 
cannula  the  tube  is  stitched  to  the  skin  and  clamped  with  a hemostatic 
forceps.  This  operation  does  not  require  more  than  five  minutes.  In 
one  instance  a portion  of  a rib  was  resected.  This  operation  allows  of 

the  gradual  withdrawal  of  the  fluid. 

The  subsequent  treatment  is  that  ordinarily  employed  in  tuberculosis. 
Stanton  advised  that  these  patients  be  removed  from  a hospital  as  soon 


as  possible  and  placed  in  a sanatorium.  ^ n • u *^i 

Gastric  Disturbances. — I have  been  impressed  repeatedly 
fact  that  physicians  in  treating  tuberculosis  are  too  much  mdmed  to 
centre  their  efforts  on  the  pulmonary  phenomena.  It  is  not  sufficiently 
appreciated  that  success  in  overcoming  the  disease  in  the  lung  is  tor 
tne  most  part  achieved  by  indirect  rather  than  direct  methods;  for, 
except  to  a limited  extent,  we  can  do  nothing  directly  to  influence  the 
pulmonary  process  or  the  constitutional  manifestations  it  gives  rise  to 
Indirectly,  however,  by  means  of  fresh  air,  rest,  and  diet  the  genera 
nutrition  of  the  patient  is  improved,  and  the  extent  to  which  this  is 
accomplished  largely  determines  the  arrest  of  the  disease  m le 

^^I^now  of  no  phase  of  this  indirect  method  of  treatment,  if  I may  so 
term  it,  that  is  so  commonly  neglected  as  the  stomach  A good  ^^stion 
is  one  of  the  best  assets  a tuberculous  individual  can  have  and  it  should 
be  our  constant  care  to  see  that  it  remains  so.  Every  effort  shou  d be 
made  to  correct  digestive  disturbances,  for  unless  a sufficient  quan  y 
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food  can  be  taken  and  assimilated,  a favorable  result  is  doubtful,  no  matter 
bow  efficiently  the  other  details  of  the  treatment  are  caiiied  out. 

The  stomachs  of  many  jxxtients  are  disordered  through  faulty  methods 
of  feeding.  The  needs  of  each  individual  should  be  carefully  studied 
and  carelaken  to  avoid  overtaxing  the  stomach  with  too  much  food  or 
with  food  difficult  of  digestion.  When  forced  feeding  is  employed,  special 
care  must  be  taken  to  avoid  stuffing  the  patient  with  unnecessarily 
large  quantities  of  food. 

The  gastric  disturbances  occurring  in  tuberculosis  are  not  peculiar 
to  the  disease  itself.  They  are  such  as  may  be  met  with  in  any  con- 
dition, but  demand  more  than  ordinary  care  because  little  can  be 
accomplished  without  a good  digestion,  and,  in  addition,  the  slightest 
intercurrent  affection  is  apt  to  aggravate  the  pulmonary  symptoms. 

Gastric  analyses  have  shown  that  in  the  early  stages  of  tuberculosis 
the  gastric  juice  is  normal,  or  hyperacidity  is  present;  but  as  the  disease 
advances  there  is  a tendency  for  the  gastric  juice  to  become  deficient, 
either  in  quantity  or  quality.  In  the  far-advanced  cases  the  gastric 
juice  is  commonly  inefficient.  In  addition  to  alterations  in  the  char- 
acter of  the  gastric  juice,  anatomical  changes  in  the  stomach  occur, 
with  increased  frequency,  as  the  disease  progresses.  In  an  analysis 
of  the  changes  found  in  the  stomach  of  advanced  cases  dying  in  the 
Phipps  Institute,  I found  that  many  of  them  showed  evidences  of  gas- 
tritis. Many  of  the  stomachs  had  also  undergone  ptosis.  These  facts 
explain  to  a great  extent  the  gastric  symptoms  of  tuberculosis.  In  the 
early  stages  of  the  disease  gastric  symptoms  are  usually  to  be  ascribed 
to  errors  in  diet,  while  in  the  advanced  stages  the  alterations  in  the 
character  of  the  gastric  juice  and  the  anatomical  lesions  are  additional 
factors.  Fever  is  also  believed  to  have  an  adverse  influence  on  the  gastric 
juice. 

An  important  phase  in  the  treatment  of  tuberculosis  is  the  prevention 
of  digestive  disturbances.  This  is  accomplished  by  carefully  regulating 
the  diet  and  seeing  that  the  bowels  are  freely  opened  every  day.  The 
teeth  should  also  be  examined,  and  if  found  in  bad  condition  and  in- 
capable of  properly  masticating  the  food,  they  should  be  attended  to  or 
false  teeth  should  be  obtained. 

No  matter  what  form  of  gastric  disturbance  the  patient  suffers  from, 
rest  is  essential.  This  is  one  of  the  fundamental  principles  in  the  treat- 
ment of  tuberculosis,  and  applies  to  gastric  symptoms  quite  as  much  as 
to  the  symptoms  referable  to  the  lungs.  Rest  not  only  tends  to  improve 
the  appetite,  but  also  aids  digestion,  and  even  after  patients  have  been 
placed  on  exercise  it  is  always  advisable,  for  a time,  at  least,  to  have 
them  lie  down  for  an  hour  or  two  after  the  heavy  meal  in  the  middle 
of  the  day. 

Anorexia  is  by  far  the  commonest  gastric  symptom  in  tuberculosis. 
It  may  occur  alone  or  in  combination  with  one  or  more  additional 
symptoms,  and  may  vary  from  simple  loss  of  appetite  to  a positive 
loathing  of  food. 

Ordinarily,  in  the  incipient  stage,  loss  of  appetite  is  restored  by  rest 
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in  the  fresh  air.  Rest,  if  too  prolonged,  however,  may  itself  be  a cause  of 
anorexia,  and  under  these  circumstances  regulated  exercise  is  indicated. 
If  anorexia  is  pronounced,  the  dietary  should  consist  of  liquid  foods, 
which  do  not  require  the  stimulus  of  an  appetite  to  be  taken.  Patients 
sometimes  complain  that  the  morning  lunch  takes  away  their  appetite 
for  dinner;  when  this  occurs  the  lunch  had  better  be  omitted.  Bitter 
tonics  are  useful.  1 usually  employ  the  tincture  of  nux  vomica,  in 
doses  of  from  5 to  10  minims,  three  times  daily,  before  meals.  Alcohol 
in  the  form  of  malt  is  serviceable  at  times,  but  should  never  be  employed 
unless  other  methods  have  failed. 

One  of  the  best  means  of  restoring  the  appetite  is,  when  possible, 
a change  of  scene  and  food.  When  the  milk-and-egg  diet  is  being  used 
it  also  is  sometimes  advisable  to  change  for  a time  to  three  meals  a day. 

Other  symptoms  commonly  met  with  are  pain,  or  a heavy  feeling,  in  the 
epigastrium  after  taking  food,  distention,  and  nausea,  with  or  without 
vomiting.  Symptoms  due  to  hyperacidity  are  rarely  encountered. 

To  insure  accuracy  a gastric  analysis  should,  of  course,  be  made  in 
all  cases  presenting  digestive  disturbances.  Practically,  however,  this 
is  not  always  feasible,  nor  for  clinical  purposes  is  it  necessary.  From 
the  work  already  done  in  this  respect  it  is  reasonably  certain  that  in 
most  instances  when  the  advanced  stage  of  the  disease  is  reached  the 
trouble  is  due  to  insufficient  gastric  juice,  and  that  diluted  hydrochloric 
acid  or  pepsin,  alone  or  together,  are  indicated.  I usually  give  the 
hydrochloric  acid  in  ascending  doses,  starting  with  five  drops,  three 
times  a day,  after  meals,  and  increasing  one  drop  daily  up  to  twenty 
drops,  three  times  a day.  The  acid  is  taken  well  diluted  with  water. 
Peptonized  milk  is  often  very  serviceable.  Homemade  kefir  and  koumiss 
may  also  be  tried  for  the  same  purpose.  The  fermented  milks  are 
especially  useful  if  there  is  much  flatulence.  Distention  coming  on  some 
time  after  eating  is  often  helped  by  pancreatin.  When  this  symptom  is 
complained  of  I often  employ  the  following: 


— Pancreatin  

Ext.  nucis  vomicse ^ 

Sodii  bicarbonatis 


M.  et  ft.  in  capsules  No.  xii. 

gig — One  capsule,  three  times  daily,  before  meals. 

In  the  early  stages  of  tuberculosis  stomach  symptoms  are  not  so 
frequently  encountered  as  they  are  later,  and  they  are  not,  as  a rule, 
due  to  changes  in  the  stomach  itself,  but  to  errors  in  diet.^  If  patients  are 
given  too  much  to  eat,  especially  in  the  form  of  fat,  bilious  attacks  are 
apt  to  develop.  Individuals  vary  greatly  in  their  ability  to  assimilate 
fat,  and  it  has  been  my  experience  that  bilious  attacks  are  more  often 
due  to  fat  intolerance  than  anything  else.  Raw  eggs,  the  yolks  of  winch 
are  very  rich  in  fat,  are  especially  apt  to  cause  these  attacks.  _ Ihe 
symptoms  are  as  follows:  Anorexia;  nausea,  with  or  without  vonnting; 
constipation;  a heavily  coated  tongue,  and  a foul  breath  The  skin  fre- 
quently presents  a sallow  appearance,  and  there  may  be  a sharp  rise 
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in  the  temperature.  The  treatment  of  this  condition  consists  of  absolute 
rest  in  bed,  the  administration  of  a saline,  and  a reduction  in  the  quantity 
of  food  taken.  Eggs  should  be  omitted  entirely,  and  the  fat  may  be 
reduced  still  farther  by  using  skimmed  milk.  The  length  of  time  the 
patient  should  be  on  a reduced  diet  will  vary  from  three  or  four  days 
to  a week,  depending  on  how  quicldy  the  tongue  clears  up  and  the 
appetite  returns.  Small  doses  of  magnesium  sulphate  are  especially 
useful  at  this  time,  and  should  be  continued  until  the  tongue  has  become 
clear. 


— Magnesii  siilphat 5iv 

Aquae  menth.  piper f5j 

Aquae q.  s.  giij — M. 


Sig. — A teaspoonful  every  three  hours. 

After  the  bilious  attack  has  been  relieved  the  quantity  of  food  should 
be  gradually  increased,  but  the  amount  taken  should  be  less  than  that 
originally  given.  If  an  excess  of  fat  in  the  diet  is  believed  to  have 
been  the  cause  of  the  attack,  this  variety  of  food  must  be  given  in  small 
quantities.  Raw  eggs  especially  should  be  omitted. 

Diarrhea. — Attacks  of  diarrhea  may  occur  in  tuberculous  individuals 
under  the  same  circumstances  as  they  do  in  the  healthy — namely,  as 
the  result  of  some  indiscretion  in  diet.  The  condition  is  relieved  by 
removing  the  offending  material  from  the  intestinal  tract  by  means  of 
a dose  of  castor  oil  or  calomel  followed  by  a saline.  This  will  usually 
end  the  attack.  If  after  the  oil  or  calomel  has  acted  loose  movements 
continue,  bismuth  subnitrate,  in  doses  of  thirty  grains,  may  be  admin- 
istered three  or  four  times  daily.  The  diet  should  also  be  limited  to  milk 
for  several  days. 

Diarrhea  due  to  the  ingestion  of  too  much  fat,  while  in  no  way  peculiar 
to  tuberculosis,  is  more  frequently  met  with  in  this  disease  than  in  any 
other  condition,  because  forced  feeding  is  so  generally  in  use.  The 
symptoms  and  treatment  of  fat  intolerance  have  been  considered.  (See 
above.) 

_ Diarrhea  due  to  intestinal  tuberculosis  is  a much  more  difficult  con- 
dition to  combat,  and  is  at  times  beyond  our  control.  In  the  present 
state  of  our  knowledge  there  is  no  means  by  which  we  may  be  certain 
of  the  presence  of  tuberculous  ulceration  of  the  intestines.  Inasmuch, 
however,  as  there  is  always  associated  with  the  ulceration  some  catar- 
rhal inflarnmation  of  the  mucous  membrane  of  the  bowel,  the  treatment 
does  not  differ  essentially  from  that  of  chronic  intestinal  catarrh. 

Rest  in  bed  and  an  appropriate  diet  are  of  the  most  importance. 
Boas  asserts  that  by  these  two  measures  alone  he  has  been  able  to  control 
some  cases  of  tuberculous  diarrhea.  Rest,  accoi’ding  to  Boas,  is  essential, 
as  it  puts  a stop  to  the  external  influences  so  often  conspicuous  in  chronic 
larrhea— namely,  cold,  wet,  mental  or  physical  exertion,  and,  above 
all,  dietetic  excesses  or  transgressions. 

His  requirements  as  to  diet  are:  (1)  To  avoid  injurious  substances 
which  might  increase  the  intestinal  catarrh;  (2)  to  select  such  nutrients 
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as  will  be  assimilated  in  the  particular  case;  (3)  to  combine  the  greatest 
variety  of  those  nutrients  whose  physiological  action  is  astringent  or 
which  reduce  secretion — in  other  words,  those  which  have  a tendency 

to  constipate.  ..... 

Foods  to  be  avoided  fire  those  which  are  coarse  and  indigestible, 
particularly  those  containing  much  cellulose,  such  as  cabbage,  salad, 
pickles,  beets,  and  other  root  vegetables.  Also  organic  acids  and  sugar. 
For  sweetening  the  food  or  drink  in  these  cases,  Hoas  recommends 
saccharin,  as  it  has  the  additional  value  of  being  to  some  extent  an 

intestinal  antiseptic.  -i,  i 1 1 

Cold  drinks  are  to  be  avoided,  especially  cold  milk.  ^ Ihe  milk  should 

be  heated,  and  may  with  advantage  have  added  to  it  lime  water,  barley, 
rice,  Indian  meal,  or  oatmeal.  Eggs  should  be  omitted. 

Foods  which  tend  to  diminish  peristaltic  activity  should  be  used. 

Of  these.  Boas  especially  recommends  farina,  rice,  barley,  and  oatmeal 

made  into  soup  or  a gruel.  i 

The  following  dietary  (somewhat  modified)  is  one  which  Boas  recom- 
mends as  a guide  in  treating  these  cases  of  chronic  diarrhea; 
g Cocoa,  one  saccharin  tablet,  toast,  and  butter  ounce) 

jQ  — One  cup  (six  ounces)  of  rice  gruel.  In  addition  one  and  one- 

half  ounces  scraped  beef  or  fried  fish  or  cold  meat  (avoid  salt  or  strongly 

^ 1 P.M. — Pea  or  bean  soup  or  puree  of  oatmeal,  farina,  or  cornstoch. 
Rice  or  farina  bouillon,  well  thickened  by  cooking  (six  ounces).  Green 
vegetables  or  potatoes  in  puree  (six  ounces).  Meat  and  fish,  fat  excepted, 
tone-half  to  three  ounces).  Butter  sauce  allowed;  highly  seasoned 
Luces  forbidden.  Stewed  fruits,  with  the  exception  of  huckleberries 
and  cranberries,  are  forbidden.  Custards  and  cornstarch,  with  a little 

volk  of  egg  and  saccharin,  are  allowed.  v,  , 

4 p — Tea,  with  saccharin,  or  cocoa.  Toast.  Zwieback,  with 
7 P.M.— Oatmeal  gruel.  Cold  or  warm  meat  (two  ounces),  loast 

and  butter  (one-half  ounce).  , » , 

Recently,  milk  which  has  been  subjected  to  the  fermentative  action 

of  lactic-acid  bacilli  has  been  highly  recommended  in  intestinal  dis- 
orders For  this  purpose  buttermilk,  kefir,  or  koumiss  may  be  used,  in 
addition  there  are  now  on  the  market  a number  of  lactic-acid  bacilli 
tablets  which  may  be  taken  alone  or  may  be  added  to  the  milk  _ iliese 
various  forms  of  fermented  milk  are  most  useful  m cases  in  which  the 
diarrheal  movements  are  foul  smelling,  the  result  of  putrefactive  changes. 
They  may  be  used  also  in  cases  of  intestinal  tuberculosis.  In  addition, 
if  the  diet  has  been  exclusively  a milk  one,  the  buttermilk  or  kefir  or 

koumiss  offers  a welcome  change  in  some  cases.  , resource 

Failing  to  control  the  movements  by  means  of  rest  and  diet,  ^esourc 

must  be  had  to  internal  medication.  For  this  purpose  bismuth  sul> 
nitrate  (grains  xxx),  alone  or  in  combination  with  salol 
beta-naphtliol  (grains  v),  three  or  four  times  daily,  may  be  used  for 
l^hfmnder  cas2  Creosote  in  three  to  five  mininr  doses,  three  tones 
daily,  has  also  been  recommended. 


COMPLICATIONS 


803 


The  following  formula  used  at  the  Phipps  Institute  is  very  efficient : 


— Tr.  opii  deodorati f 3ij 

Emul.  ol.  ricini f5vi — M. 


Sig. — dessertspoonful,  two,  three,  or  four  times  daily,  as  the  case  requires. 

For  the  severer  forms  one  grain  of  powdered  opium  in  the  form  of  a 
suppository  may  be  used  once  or  twice  daily.  A very  good  astringent 
mixture  which  may  be  used  in  extreme  cases  is  the  following: 


— Morphinre  acetatis gr.  ij 

Plumbi  acetatis gr.  xlviij 

Acid,  ace tici  dil foiv 

Syrupi  simplicis foiv 

Aqute  destillat.  et  bullientis q.  s.  ad  foiij — M. 


Sig. — Teaspoonful  every  three  to  six  hours. 

(The  water  must  be  distilled,  or  the  salts  in  it  will  precipitate  the  mixture  ■ the 
water  should  be  boiling,  or  the  carbonic  acid  gas  in  it  may  also  precipitate’  the 
mixture.) 


Abdominal  pain  is  not  frequent  when  tuberculous  diarrhea  is  present; 
but  if  it  is,  hot  fomentations,  a mustard  plaster,  or  a turpentine  stupe 
should  be  applied  to  the  abdomen. 

Constipation. — Under  any  circumstances  there  should  be  at  least  one 
free  bowel  movement  daily,  and  this  becomes  even  more  essential  if 
forced  feeding  is  being  employed.  If  the  patient  is  inclined  to  be  con- 
stipated the  dietary  should  contain  plenty  of  fruit  and  coarse  fibered 
vegetables.  Water  drunk  between  meals  is  also  of  service.  Massage 
over  the  course  of  the  colon  is  of  help  in  some  instances. 

The  best  drug  to  employ  is  cascara  sagrada,  in  the  form  of  the  fluid- 
extract.  I usually  direct  that  thirty  drops  of  the  fluidextract  of  cascara 
sagrada  be  taken  at  bedtime;  if  this  is  not  sufficient  the  same  amount  is 
also  taken  before  breakfast.  This  dose  may  be  increased  or  diminished 
according  to  the  effect  produced.  At  the  end  of  a week  the  patient  can 
usually  omit  the  morning  dose.  A few  days  later  the  evening  dose  is 
taken  every  other  night  only,  and  finally  stopped  altogether. 

In  a few  instances,  when  the  constipation  is  marked,  the  more  power- 
ful laxatives  will  have  to  be  employed. 

In  patients  who  are  on  forced  feeding  if  is  a good  plan  to  thoroughly 

empty  the  intestinal  tract  once  a week  by  means  of  a dose  of  salts  or 
castor  oil. 


Fistula-in-ano  and  Peri-anal  Abscesses.— The  treatment  of  these  con- 
ditions IS  surgical.  It  may  not  be  amiss,  however,  to  point  out  the  fact 
mat  the  operation  should  be  thorough;  never  be  satisfied  with  anything 
u comp  ete  obliteration  of  the  fistulous  tract,  otherwise  there  may  be 


_ It  IS  well  to  bear  in  mind  that  fistula-in-ano  and  peri-anal  abscesses, 
m addition  to  complicating  tuberculosis,  are  frequently  the  fore- 
runners of  pulmonary  trouble.  Collier  F.  Martin  has  investigated 
this  latter  phase  of  the  subject.  In  his  experience  a very  high  per- 
centage of  these  conditions  are  tuberculous,  and  unless  proper  pre- 
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Cciutions  cive  taken  pulmonary  tuberculosis  is  apt  at  some  future  time 
to  develop.  Following  the  operation  the  patient  should  lead  the  same 
life  as  the  one  frankly  tuberculous,  i.  e.,  early  hours,  fresh  air,  avoid- 
ance of  fatigue,  and  a generous  diet.  This  need  not  interfere  with  the 

individual’s  occupation.  . , . , 

Insomnia. — Insomnia  should  be  relieved,  if  possible,  without  resorting 
to  drugs.  A sponge  bath  at  bedtime,  with  tepid  water,  ecjual  parts  of 
alcohol  and  water,  or  alcohol  alone,  should  first  be  tried.  If  this  fails, 
one  of  the  hypnotic  drugs,  preferably  veronal,  trional,  or  sulphonal, 
may  be  mven.  Veronal  is  best  given  in  a capsule  in  doses  of  from  5 to 
7 grains  at  bedtime.  The  trional  and  siilphonal  are  given  jn  doses  of 
from  10  to  15  grains,  in  powder  form  or  in  a cachet,  and  followed  l)y  a 
glass  of  warm  water  or  milk  to  hasten  absorption.  An  ounce  of  whisky 

or  brandy  in  a glass  of  warm  milk  may  also  be  used.  _ _ 

If  the  sleeplessness  is  due  to  coughing,  Dover’s  powder  (grams  iij), 
heroin  (grain  Ir),  codeine  sulphate  (grain  i),  or  sodium  bromide  (grams 
X to  xv)  may  be  sufficient.  It  goes  without  saying  that  the  use  of  any  of 
these  drugs  should  be  abandoned  as  soon  as  possible.  ... 

Tinea,  or  Pityriasis  Versicolor. — Tinea,  or  pityriasis  versicolor,  is  not 
infrequently  seen  in  tuberculous  patients.  It  has  no  special  sigmhcance, 
occurring,  as  a rule,  in  those  who  bathe  infrequently.  It  is  usually 
removed  by  the  use  of  castile  soap  and  warm  water.  Several  appli- 
cations of  vinegar  or  diluted  acetic  acid,  followed  by  sodium  hypo- 
sulphite, a dram  to  an  ounce  of  water,  may  also  be  used 

Diabetes  MelUtus  and  Tuberculosis.— Diabetes  melhtus  and  tuberculosi 
is  one  of  the  most  fatal  combinations  that  can  occur.  Ihe  tubjculous 
process  usually  pursues  a very  acute  course,  and  resists  al  efforts  to 
control  it.  The  treatment  should  be  symptomatic,  and  the  patient, 

so  far  as  possible,  made  comfortable.  _ _ , • j 

SyphiUs  and  Tuberculosis.— This  is  a vicious  combination,  and  i 
genS^ally  recognized  as  such  by  both  syphilographers  ^^d  ph th^i^ 
therapeutists  Experience  has  shown  that  a tuberculous  patient  ^ho 
acquires  syphilis  has  his  chances  of  recovering  from  the  tuberculous 
infection  cfficidedly  lessened,  because  in  order  to  control  the  syphilitic 
manifestations,  mercury  and,  later,  the  iodides  are  necessary.^ 

Neither  of  these  drugs  are  well  borne  when  tuberculosis  is  Present 
and  this  is  especially  true  of  the  iodides,  which,  it  will  be  recalled,  have 
been  advocated  for  the  purpose  of  procuring  a specimen  of  sputum  in 
suspicious  cases  which  were  tree  from  cough  and 
number  of  instances  are  on  record  in  which  a latent  and  g y 
culous  infection  of  the  lungs  has  become  active  as  a result  of  this  pr^ 
cedure  I myself  have  reported  such  an  occurrence  which  came  under 

commonly  becomes  worse. 
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Syphilis,  of  course,  demands  the  use  of  mercury,  but  in  treating  syphilo- 
tuberculous  patients  every  effort  should  be  made,  through  dietetic  and 
hygienic  measures,  to  increase  the  resistance  of  the  individual  and  in 
this  way  reduce,  as  far  as  possible,  the  unfavorable  effect  of  the  mercury 
on  the  tuberculous  process. 

Menstrual  Disturbances. — Suppression  of  the  menses  is  common  in 
tuberculous  women,  and  may  be  one  of  the  first  manifestations  of 
pulmonary  trouble.  No  special  treatment  is  needed.  As  the  patient’s 
general  condition  improves  the  menstrual  flow  will  reappear,  at  first 
scantily  and  irregularly;  later,  with  the  return  of  health,  the  function 
becomes  normal. 

The  beneficial  effect  of  the  fresh  air  and  regular  life  incident  to  the 
treatment  of  tuberculosis  is  sometimes  strikingly  exemplified  in  men- 
strual disturbances.  I have  frequently  seen  women  who  were  incapaci- 
tated for  days,  at  the  time  of  their  periods,  become  entirely  free  from 
pain  and  nervousness  as  a result  of  this  mode  of  life. 

Leucorrhea. — Leucorrhea  is  not  infrequently  present  in  tuberculous 
women,  and  is  sometimes  one  of  the  first  evidences  of  the  deterioration 
of  health.  As  a rule,  no  special  treatment  is  required,  the  discharge 
disappearing  or  greatly  diminishing  with  the  improvement  in  the  general 
health.  In  advanced  cases  leucorrhea  is  at  times  sufficiently  annoying 
to  require  attention.  A mild  antiseptic  vaginal  douche  given  daily  or 
several  times  a week  usually  answers  the  purpose. 

Pregnancy. — If  pregnancy  occurs  in  a woman  who  has  had  tuber- 
culosis, she  should  be  watched  most  carefully  and  made  to  conform  to 
much  the  same  rules  of  living  as  when  the  tuberculosis  was  active.  If 
she  manifests  no  symptoms  or  signs  in  the  lungs  the  pregnancy  may 
be  allowed  to  proceed  to  term.  Women  who  have  had  tuberculosis  and 
recovered  may  go  through  a number  of  pregnancies.  Repeated  preg- 
nancies, however,  are  dangerous  even  in  those  who  have  apparently 
entirely  recovered.  It  cannot  be  denied  that  pregnancy,  and  particu- 
larly labor,  may  awaken  into  activity  an  old,  quiescent  lesion  or  incite 
a fresh  one  into  renewed  activity;  and  with  each  succeeding  pregnancy 
this  danger  increases. 

It  has  been  a matter  of  common  observation  for  years  that  a woman 
with  tuberculosis  may  improve  during  pregnancy  only  to  have  the  disease 
break  out  violently  after  delivery,  Lawrason  Brown  has  pointed  out 
that  “the  prolonged  muscular  exertion,  the  loss  of  blood,  the  attendant 
exhaustion,  the  inhalation  of  infectious  material  during  the  pains  are 
always  serious.  It  is  diflScult  to  estimate,  even  approximately,  the  mental 
and  physical  strain  that  many  patients  undergo  during  labor.  This 
is  unquestionably  the  cause  of  the  rapid  spread  of  the  disease 
following  childbirth.” 

The  violent  exertion  in  these  cases  should  be  avoided  just  as  any 
other  forms  of  violent  exertion.  That  the  woman  can  be  spared  the 
exertion  incident  to  labor  does  not  seem  to  be  generally  known.  One  of 
two  procedures  may  be  followed:  Either  allow  the  pregnancy  to  go  to 
full  term  and  at  the  end  of  the  first  stage  of  labor  anesthetize  the  patient 
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with  chloroform  (see  p.  807)  and  deliver  with  forceps,  or  induce  labor 
two  or  three  weeks  before  full  term.  Edward  P.  Davis,  of  Philadelphia, 
has,  for  several  years  past,  been  following  the  latter  cour.se  in  tuberculous 
women,  with  the  most  gratifying  results.  lie  informs  me  that  in  none 
of  his  cases  has  there  been  an  acute  exacerbation  of  the  tuberculosis 
ciftcr  delivery. 

The  question  of  ending  the  pregnancy  must  at  times  be  considered. 
So  long  as  the  disease  remains  ciuiescent  the  pregnancy  may  be  allowed 
to  continue.  The  woman  should,  however,  not  be  allowed  to  deliver 
herself.  If  the  tuberculosis  is  progressing,  or  there  is  a complicating 
tuberculous  laryngitis,  or  there  is  marked  nausea  and  vomiting,  thus 
interfering  with  nutrition,  a therapeutic  abortion  should  be  performed, 
particulady  if  the  pregnancy  has  not  advanced  beyond  the  third  or  fourth 


month.  , . „ 

Marriage. — Shall  a tuberculous  individual  be  permitted  to  marry  t 

This  is  an  important  question  and  one  the  physician  i.s  often  called  on 
to  decide.  Some  extremists  hold  the  view  that  the  existence  of  tuber- 
culosis should  constitute  an  absolute  barrier  to  marriage,  and  that  the 
marriao-e  of  tuberculous  persons  should  be  forbidden  by  law.  On  the 
other  hand,  those  who  have  had  the  widest  experience  in  treating  tuber- 
culosis take  a much  more  conservative  view  of  the  subject,  and  with 
certain  restrictions  sanction  marriage.  Certainly,  so  far  as  children 
are  concerned  and  the  fear  that  they  may  be  delicate,  the  absolute 
prohibition  of  marriage  is  needlessly  severe.  I am  quite  sure  it 
has  been  the  experience  of  many  to  have  seen  children,  resulting 
from  such  marriages  whose  health  and  development  differed  m no 
particular  from  children  born  of  healthy  parents.  The  chances  of  t le 
child  being  born  tuberculous  are  almost  negative. 

The  children  of  tuberculous  parents  develop  the  disease  because 
they  are  infected  after  birth  by  the  diseased  father  or  mother,  or,  indeed, 
through  any  other  source  of  infection  to  which  they  may  be  exposed,  bo 
long  as  the  child  is  protected  in  this  respect  the  danger  is  slight.  _ 

In  passing  judgment  on  the  fitness  of  an  indi^dual  for  marriage 
who  has  or  has  had  tuberculosis,  there  are  several  factors  to  be  con- 

^^^Tlie  activity  and  extent  of  the  disease  are  the  most  important  consider- 
ations. No  one,  either  man  or  woman,  should  be  given  permission 
to  marry  if  there  are  active  symptoms  of  the,  disease;  neither  should  any 
one  in  an  advanced  stage  of  the  disease  receive  permission  to  marr^  . 
If  the  disease  has  been  arrested,  the  sex  of  the  individud  has  an  importai 
bearing,  as  there  are  fewer  objections  to  a man  undertaking  ^a™a  ^ 
than  there  are  to  a woman.  Thus,  a man  who 

has  been  free  from  symptoms  for  a year  or  two  can  safely  marr> . .f^^ee  , 
in  mt;  “peets  subr'an  individual  is  perhaps  better  oft  marnrf 
simrle  as  he  will  have  more  comfort  and  better  care  than  he  other^Mse 
would  have.  On  the  other  hand,  a man  without  ^ 

denendent  on  his  earning  capacity  runs  a risk,  with  the  mcreas^ 
t'^onsMife  marriage  bring's.  He  should  have  e.ther  some  ,nde- 
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pendent  means  or  be  earning  enough  to  permit  of  his  laying  aside  a 
fund  wliich  can  he  drawn  on  in  case  of  a breakdown. 

I am  well  aware  that  such  considerations  do  not  always  have  much 
weight  in  those  about  to  enter  the  man'ied  state,  still  it  is  our  duty  to 
explain  the  situation  and  then  trust  to  the  patient’s  own  good  sense. 

With  a woman  an  additional  consideration  is  whether  she  can  safely 
bear  children.  For  this  reason  the  period  of  absence  from  symptoms 
should  be  much  longer  for  a woman  than  in  the  case  of  a man.  Our 
judgment  in  these  cases  must  be  based  on  the  absence  of  symptoms, 
the  amount  of  damage  to  the  lung,  and  the  general  condition  of  the 
woman.  Thus,  if  the  disease  had  progressed  sufficiently  to  have  pro- 
duced a cavity,  one  should  be  very  guarded,  even  though  there  are  no 
symptoms.  I should  say  that,  as  a general  thing,  a woman  who  had  had 
an  attack  of  tuberculosis,  no  matter  how  slight,  should  not  undertake 
the  duties  of  motherhood  until  she  has  been  free  from  symptoms  for 
from  two  to  four  years. 

In  sexual  matters  absolute  continence  should  be  the  rule  if  there  are 
any  active  symptoms  of  the  disease.  Later,  when  the  disease  has 
become  quiescent,  moderate  sexual  indulgence  is  allowable.  This,  I 
confess,  is  rather  vague,  but  it  is  not  a matter  that  admits  of  any  definite 
directions.  Fever,  a rapid  pulse  rate,  hemoptysis,  etc.,  should  not, 
however,  be  aggravated  by  the  excitement  incident  to  the  sexual  act. 

Choice  of  an  Anesthetic  for  Tuberculous  Patients. — In  the  northern 
section  of  the  United  States  ether  has  by  common  consent  become  the 
anesthetic  of  choice,  and,  so  far  as  immediate  accidents  are  concerned, 
it  is  undoubtedly  one  of  the  safest  agents  for  producing  general  anesthesia. 
It  is  not,  however,  a safe  anesthetic  to  employ  in  a case  suffering  from 
tuberculosis  This  applies  not  only  to  those  who  have  demonstrable 
pulmonary  disease,  but  also  those  with  tuberculosis  in  other  parts  of  the 
body.  Experience  has  shown  that  many  of  the  cases  of  surgical  tuber- 
culosis have  in  addition  a pulmonary  lesion  which  may  be  incited  into 
activity  by  the  inhalation  of  ether. 

It  is  now  a matter  of  common  observation  that  a trifling  and  inactive 
lesion  is  often  turned  into  an  active  one,  with  a rapid  extension  of  the 
tuberculous  process,  in  those  who  have  inhaled  ether.  Surgeons,  as  a 
rule,  have  failed  to  appreciate  the  danger  of  ether  in  this  class  of  cases,  and 
continue  to  administer  it  routinely.  To  some  extent  this  is  due  to  the 
fact  that  with  the  operative  recovery  the  patient  passes  out  of  sight  and 
the  evil  effect  of  the  ether,  which  appears  later,  is  not  seen. 

In  a recent  paper  Joseph  Walsh  has  called  attention  to  the  dangers 
of  ether  in  tuberculous  patients.  He  urges  that  chloroform  or  nitrous 
oxide  gas  be  employed. 

H.  Warren  Buckler,  who  has  had  a wide  experience  as  an  anesthetist, 
always  uses  nitrous  oxide  gas  and  oxygen  in  these  cases.  In  his  opinion 
this  is  the  safest  of  all  methods,  both  for  non-tuberculous  and  tuber- 
culous patients;  in  the  latter  he  has  never  seen  the  slightest  ill-effect 
produced  on  the  tuberculous  process  by  nitrous  oxide  gas. 

Spinal  anesthesia  has  also  been  employed  in  operations  about  the 
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rectum,  such  as  fistula-in-ano.  Tliose  who  employ  this  method  assert 
that  it  is  most  satisfactory  and  safe.  Most  surgeons,  however,  are 
opposed  to  it. 

It  cannot  be  too  strongly  insisted  upon  that  any  case  with  a frank 
pulmonary  tuberculosis  or  one  in  which  a lesion  is  suspected  should  not 
be  given  ether.  If  the  operation  cannot  be  performed  under  local 
anesthesia,  chloroform  or  nitrous  oxide  gas,  preferably  the  latter,  should 
be  employed. 

The  Use  of  Tobacco.— At  the  outset  of  the  treatment  smoking  had 
best  be  forbidden,  especially  if  there  is  an  irritating  cough,  fever,  or  a 
rapid  pulse.  In  very  early  cases,  in  which  the  constitutional  symptoms  are 
slight,  and  in  those  in  which  the  symptoms  have  diminished  in  severity, 
moderate  smoking  may  be  permitted.  By  moderate^  smoking  I mean 
one  mild  cigar,  three  times  a day,  after  each  meal.  This  does  no  harm, 
providing  the  smoke  is  not  inhaled.  A long  cigar  holder  should  be 
used,  so  that  the  smoke  may  become  cooled  before  entering  the  mouth. 
Cigarettes  should  be  forbidden,  not  only  because  the  smoke  is  almost 
invariably  inhaled,  but  because  it  is  hot  and  iriitating. 

The  chewing  of  tobacco  should  not  be  permitted  if  tubercle  bacilli  are 
present  in  the  sputum,  as  the  frequent  expectorating  increases  the  danger 

of  infecting  others.  _ i • • 

Management  of  the  Hopeless  Case.— Incipient  tuberculosis  is  not 

difficult  to  manage  providing  one  observes  the  essential  principles  of 
the  treatment.  The  symptoms  are  not  severe,  and,  as  a rule,  disappear 
under  hygienic  and  dietetic  measures.  ^ As  the  disease  progresses, 
however,  the  symptoms  usually  increase  in  severity  and  require  more 
attention-  while  in  the  terminal  stage  the  treatment  is  almost  entirely 
svmptom’atic.  The  principal  object  in  this  stage  of  the  disease  is  to 
make  the  patient  comfortable,  and  to  do  so  often  taxes  one  s thera- 
peutic resources  to  the  utmost.  Even  though  the  outlook  is  hopeless 
one  should  preserve,  at  least  in  part,  the  same  regime  that  is  employed 
in  the  curable  stages  of  the  disease;  not  because  the  result  can  be  altered, 
but  because  the  measures  employed  make  the  patient  more  comfortable 
The  diet  should  preferably  consist  of  simple,  digestible  food,  but 
caprices  of  the  appetite  should  be  humored,  providing,  of  course,  the 
food  craved  is  not  likely  to  produce  disturbances  which  will  increase  t le 

‘‘‘Tekxa.Uon  in  the  matter  of  rest  may  also  be  allowed  even  though 
fever  is  present  and  the  patient  is  weak.  If  the  patient  desires  to  si 
UP  or  even  walk  about,  it  may  be  permitted  to  a limited  extent. 

^Fresh  air,  however,  should  be  insisted  on,  because  it  influences  faTOr- 
ably  symptoms  which  must  otherwise  be  controlled  with  drug®.  The 
melsures  which  have  been  indicated  for  the  relief  of  the  different 
Zprms  and  complications  relate,  for  the  most  part,  to  the  advanced 

“‘a  worst's  fo  I believe  that,  as  a general  rule,  the  best  results 

will  be  obtained  by  avoiding  opium  in  any  ‘ “ 

of  the  disease.  In  the  terminal  stages,  however,  opium  is  frequently 
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a necessity.  While  one  should  defer  using  opium  as  long  as  possible, 
there  should  be  no  hesitation  in  employing  it  if  the  patient  is  harassed  by 
pain  or  the  sleep  is  interfered  with  by  reason  of  constant  coughing. 

The  most  important  service  that  the  physician  can  render  to  the 
hopeless  case,  however,  is  that  of  sympathy,  or,  as  Dr.  Trudeau  has  so 
well  expressed  it,  optimism.  “The  practising  physician  and  surgeon 
must  have  optimism  if  he  is  to  develop  a full  degree  of  efficiency  in  meet- 
ing the  terrible  emergencies  of  acute  illnesses  and  accidents,  or  the  long- 
drawn-out  struggle  with  lingering  and  hopeless  disease,  and  at  the  same 
time  inspire  his  patients  with  a degree  of  optimism  which  means  every- 
thing to  them  in  the  ordeals  they  have  to  pass  through.  In  his  hour  of 
need  the  patient  has  no  means  of  judging  of  the  physician’s  intellectual 
attainments;  it  is  the  faith  that  radiates  from  the  doctor’s  personality 
that  he  seizes  upon  and  that  is  helpful  to  him.  Any  encouragement  that 
emanates  from  the  physician  will  help  keep  up  the  patient’s  courage  and 
carry  him  through  long  days  of  illness  and  suffering  to  recovery;  and, 
where  recovery  is  impossible,  if  the  doctor’s  optimism — that  is,  his  faith — 
is  of  the  kind  that  extends  to  the  future,  not  only  here  but  hereafter, 
it  may  dispel  for  the  patient  much  of  the  darkness  and  despair  which 
brood  over  the  end  of  life,  and  perhaps  even  illume  for  him  that  vast 
forever,  otherwise  so  shrouded  in  impenetrable  gloom.” 

Treatment  by  Drugs. — The  art  of  using  remedial  measures  lies  in 
knowing  when  to  use  them,  and  not  in  the  employment  of  a drug  or 
combination  of  drugs  as  a matter  of  routine.  Some  physicians  attribute 
much  of  their  success  in  the  treatment  of  tuberculosis  to  some  favorite 
remedy,  while  others  achieve  equally  good  results  by  restricting  their 
use  of  drugs  to  meet  certain  definite  indications.  The  proper  course  to 
pursue  is  to  use  drugs  when  they  are  indicated  and  when  no  occasion 
arises  for  their  employment  to  maintain  a position  of  “masterly  inac- 
tivity.” 

A patient  who  adheres  to  the  prescribed  rules  of  the  treatment,  who 
has  a good  appetite,  who  sleeps  well,  who  is  free  from  pain,  whose  gain 
in  weight  is  satisfactory,  and  whose  cough  is  only  moderately  severe  and 
for  the  most  part  limited  to  the  morning,  does  not,  in  my  opinion,  require 
medicine.  Drugs  will  certainly  not  improve  what  is  a perfectly  satis- 
factory state  of  affairs.  If  the  patient  feels  that  he  is  being  neglected 
because  medicine  is  not  given,  he  should  be  told  why  it  is  being  withheld. 
In  my  experience  even  the  very  ignorant  can  be  satisfied  in  this  regard. 

Concerning  the  employment  of  remedies  which  have  been  from  time 
to  time  exploited  as  exerting  a specific  influence  in  tuberculosis,  it  may  be 
said  that  not  one  of  them,  with  the  possible  exception  of  tuberculin,  has 
withstood  the  test  of  time. 

Creosote  and  its  Derivatives.— Standing  foremost  among  the  “false 
specifics”  are  those  drugs  of  which  creosote  itself,  guaiacol,  and  guaiacol 
carbonate  are  probably  the  most  popular.  In  recent  years  there  have 
been  added  to  the  list  creosotal,  thiocol,  duotal,  etc.  I can  only  repeat 
what  I said  in  the  treatment  of  cough:  Creosote  is  in  no  case  a specific; 
it  has  no  antiseptic  value,  and  no  matter  how  administered  is  incapable 
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of  exerting  any  influence  on  the  tubercle  bacilli  within  the  lung.  The 
indications  for  creosote  have  been  given  on  page  783.  In  addition  it 
may  be  employed  as  a stomachic,  in  doses  of  two  or  three  minims  three 
times  daily,  and  in  intestinal  tuberculosis  as  an  intestinal  antiseptic. 

Arsenic. — Arsenic  has  long  been  held  to  exert  a specific  influence  in 
tuberculosis.  This,  however,  is  doubtful.  The  good  results  obtained 
by  arsenic  can  be  explained  by  its  well-known  effect  in  imj^roving  the 
general  nutrition.  Administered  for  its  tonic  effect,  arsenic  is  best 
employed  in  the  form  of  Fowler’s  solution  (licjuor  potassii  arsenitis), 
in  doses  of  two  minims  or  more,  three  times  daily  after  meals,  or  as 
arsenic  trioxide,  gr.  alone  or  in  combination  with  iron. 

Cacodylate  of  sodium,  administered  hypodermically,  ^ was  recom- 
mended a few  years  ago  as  a means  of  treating  tuberculosis.  It  is  now 
rarely  employed. 

Iron. — Iron  is  often  of  great  benefit,  particularly  in  young  girls,  when 
the  anemia  is  marked  and  of  the  chlorotic  type.  Blaud’s  pill  given  in 
ascending  doses  is  as  efficient  under  these  circumstances  as  it  is  in 
pure  chlorosis.  It  is  generally  held  that  iron  should  be  avoided  if  there 

is  a tendency  to  hemorrhage.  __  _ • , i 

Alcohol. — Alcohol  exerts  no  specific  influence  in  tuberculosis,  and  the 
indications  for  its  use  are  extremely  limited.  ^ Indeed,  one  may  go  farther 
and  say  that  even  in  the  few  instances  in  which  alcohol  is  recommended 
other  remedies,  equally  efficient,  are  available.  Furthermore,  it  is  well 
to  remember  that  far  more  people  with  tuberculosis  have  been  injured 
by  the  use  of  alcohol  than  have  been  benefited  by  it. 

In  addition  to  the  administration  of  alcohol  for  its  supposed  curative 
effect,  it  has  been  recommended  for  certain  syrnptoms,  notably 
insomnia,  and  anorexia.  I have  never  seen  that  it  exerts  any  favora  e 
influence  on  reducing  the  temperature,  and  in  insomnia  other  remedies 
are  equally  efficient  and  less  dangerous.  Occasionally  I have  pre- 
scribed alcohol  in  the  form  of  beer,  stout,  or  bitter  ale,  for  its  effect  on  a 

flagging  appetite.  , „ , , , 

The  Hypophosphites.— It  is  extremely  doubtful  whether  anyone  was 

ever  benefited  from  the  use  of  the  hypophosphites.  On  the  other  hand, 
it  is  reasonably  certain  that  many  people  have  been  injured  from  their 
use;  not  that  the  hypophosphites  themselves  are  mjm’ious,  but  because 
reliance  on  their  supposedly  good  effects  has  led  to  the  neglec  o o er 

more  important  measures.  . ii  mm 

Nux  Vomica.— Aside  from  their  tonic  effect,  mix  vomica  and  its  alkaloid 

strychnine  exert  no  influence  on  the  tuberculous  process  In  the  form 
of  L tincture,  nux  vomica,  in  doses  of  five  to  fifteen  minims  tffi^ 
daily  before  meals,  is  an  excellent  stimulant  for  the  appetite.  St^  chn  ne 
(gr.  may  be  employed  for  the  same  purpose;  it  is  also  useful  ^vhen 

the  nervous  tone  is  poor.  umnpnpp 

Iodine.— Iodine  is  still  believed  by  some  to  exert  a favorable  n^Auenc 

on  the  tuberculous  process.  With  this  idea  in  view  it  has 

internally  in  the  form  of  hydriodic  acid  lodopin 

sium  iodide.  The  dangers  of  the  latter  I have  already  called  attend 


TREATMENT  BY  DRUGS 


811 


to  (see  p.  804).  In  addition,  various  combinations  have  been  devised 
for  administering  the  drug  by  inunction.  I have  never  seen  that  iodine 
or  any  of  its  compounds,  administered  either  by  mouth  or  by  inunction, 
had  any  beneficial  effect  in  tuberculosis. 

Iodine  in  the  form  of  the  tincture  is  a valuable  counterirritant  in 
cases  of  pleuritic  pain.  For  the  same  purpose  iodine  petrogen,  10  per 
cent.,  may  be  rubbed  into  the  skin. 

Mercury.— Mercury  is  the  most  recent  “specific”  in  the  treatment 
of  tuberculosis.  This  use  of  mercury  was  introduced  a few  years  ago 
by  Wright,  who  employed  the  drug  hypodermically  in  the  form  of  the 
succinimide.  Since  the  appearance  of  Wright’s  original  paper  many 
observers  have  given  his  plan  a trial.  While  some  have  reported  favor- 
ably on  its  use,  the  majority  have  condemned  it.  My  own  experience  is 
distinctly  unfavorable  to  its  use. 

Inhalations. — Inhalations  of  sprays  have  long  been  employed  in  the 
treatment  of  tuberculosis,  with  the  hope  of  bringing  substances  antago- 
nistic to  the  tubercle  bacilli  into  direct  contact  with  the  diseased  por- 
tion of  the  lung.  So  far  the  method  has  failed.  For  tuberculosis  of  the 
larynx  and  acute  affections  of  the  upper  air  passages,  inhalations  of 
medicated  sprays  often  give  great  relief  to  the  patient,  although  it  is 
doubtful  whether  they  exert  any  curative  effect. 


DIPHTHERIA 


By  B.  franklin  ROYER,  M.D. 

As  soon  as  the  diagnosis  of  diphtheria  has  been  made  antitoxin  should 
be  administered  to  the  patient  and  the  public  health  officials  should  be 
notified  of  the  existence  of  the  disease.  The  specific  action  of  diphtheria 
antitoxin  has  been  so  clearly  and  conclusively  demonstrated  by  animal 
experiments  and  its  effect  on  mortality  statistics  has  been  so  often  shown 
that  it  is  unnecessary  to  print  elaborate  tables  for  the  purpose  of  proving 
its  efficacy.  Two  illustrations  and  a statistical  table  will  suffice.  Critics  of 
this  method  of  treatment  have  been  silenced  and  the  doubting  ones  have 
long  since  taken  up  its  administration.  The  question  that  arises  with 
each  individual  case  of  diphtheria  is  what  dose  of  antitoxin  shall  be 
administered.  In  America  all  commercial  houses  and  most  departments 
of  health  furnish  antitoxic  serum  in  sealed  syringe  packages  of  varying 
numbers  of  units,  with  needles  and  containers  ready  for  the  administra- 
tion of  the  remedy. 

Two  kinds  of  antitoxin  are  widely  used  by  the  profession.  Whole 
horse  serum  of  great  antitoxic  strength  and  antitoxic  serum  refined  and 
concentrated  by  Gibson’s  method.  They  are  equally  potent  as  curative 
agents.  With  the  first  product  30  to  45  per  cent,  of  the  patients  treated 
will  develop  in  from  seven  to  thirteen  days  some  sort  of  skin  rash.  These 
eruptions  are  most  frequently  urticarial,  are  often  morbilliform,  and 
sometimes  appear  as  simple  erythemas  or  as  scarlatiniform  erythemas. 
They  are  never  dangerous,  but  are  sometimes  extremely  annoying.  The 
refined  and  concentrated  serum  gives  reactions  of  a much  milder  type  in 
about  6 per  cent,  of  the  cases  treated. 

It  is  but  fair  to  state  that  the  refined  product  is  not  absorbed  from  the 
site  of  injection  with  as  great  rapidity,  and  the  first  improvement  noted 
after  its  injection  is  apt  to  appear  a few  hours  later  than  if  the  older  type 
of  serum  is  used.  The  advantages  of  the  former,  however,  are  so 
numerous  that  it  is  always  to  be  preferred. 

Antitoxin  Dosage.— It  is  my  custom  to  determine  the  size  of  the  dose 
after  a careful  examination  of  the  affected  part  discloses  the  extent  of 
involvement.  Where  but  one  tonsil  is  in  good  part  covered  with  pseudo- 
membrane an  initial  dose  of  from  2500  to  3000  units,  to  be  repeated  in 
from  twelve  to  twenty-four  hours  and  later  at  intervals  of  twenty-four 
hours  until  the  membrane  has  largely  disintegrated,  is  all  that  is  required. 
With  both  tonsils  well  covered  with  pseudo-membrane,  from  5000  to 
6000  units  is  given  at  once,  and  this  dose  is  repeated  in  like  manner.  If 
the  pseudo-membrane  extends  across  the  half-arches  or  to  the  superior 
pharynx,  a dose  of  7 500  or  8000  units  is  given,  and  if  much  nasal  involve- 
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inent  is  seen  or  if  the  larynx  has  been  invaded,  10,000  units  are  adminis- 
tered, and  in  each  instance  the  dose  is  repeated  in  from  twelve  to  twenty- 
four  hours,  and  later  is  repeated  in  twenty-four-hour  intervals  until  the 
pseudo-membrane  hu’^^ely  disaj)pears.  Occasionally  1 find  it  necessary 
to  give  a third  dose  twelve  houi's  after  the  second  dose  has  been  injected, 
and  sometimes  the  dose  may  be  decreased  in  size  in  the  latter  days  of 
treatment. 

A word  of  caution  may  be  offered  in  discussing  intervals  between  doses. 
One  should  avoid,  if  possible,  giving  serum  four  or  five  days  or  a week  after 
having  discontinued  its  use.  It  is  always  better  to  continue  giving  anti- 

Fig.  97 
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Per  cent,  of  mortality  of  diphtheria  at  the  Boston  «ty  Hospital,  proper,  and  at  the  South 
Department  from  1888  to  1904,  inclusive.  Solid  line,  per  cent,  of  mortality  of  intubations  for 
the  same  time.  1888  to  1894,  no  antitoxin.  1895  to  1904,  antitoxin. 

toxin  at  intervals  of  from  twelve  to  twenty-four  hours  until  the  patient 
has  received  enough  to  effect  a cure  rather  than  to  await  developments 
and  begin  treatment  a second  time  during  the  illness.  ^ ^ • 

I arrived  at  this  system  of  dosage  after  months  of  variation  both  m the 
number  of  units  and  in  intervals  between  doses,  and  after  testing  the 
treatment  in  hundreds  of  patients.  The  basis  for  this  system  of  adminis- 
tration seems  to  me  to  be  rational,  and  was  in  good  part  founded  upon 
reports  of  Park’s  experimental  work.  It  has  been  definitely  proved  by 
him  that  but  a small  amount  of  the  toxin  absorbed  before  serum  was 
injected  could  be  antidoted,  and  his  further  experiments  proved  con- 
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clusively  that  but  little  antitoxin  can  be  recovered  from  the  blood  stream 
twenty-four  hours  after  serum  has  been  injected. 

A large  part  of  the  first  dose  of  serum  may  be  used  in  taking  care  of 
toxins  aheady  in  the  circulation.  Enough  should  be  given,  however,  to 
anticipate  what  may  be  absorbed  during  the  next  twelve  or  twenty-four 
hours,  and  subsequent  doses  should  be  given  of  sufficient  size  to  neutralize 
toxins  thrown  into  the  circulation  from  the  affected  area  during  the 
interval.  As  soon  as  the  pseudo-membrane  has  largely  disappeared 
it  seems  reasonable  to  suppose  that  the  organism  is  taking  care  of  the 
invading  bacilli,  and  serum  may  no  longer  be  required. 

1 have  used  this  system  of  dosage  in  treating  the  last  three  or  four 
thousand  patients  coming  under  my  care,  and  see  no  good  reason  for 
changing  it.  In  fact,  I find  myself  constantly  leaning  toward  a larger 
dosage  rather  than  toward  lessening  the  number  of  units  given.  The  age 
and  size  of  the  child  is  disregarded  in  determining  the  number  of  antitoxin 
units  to  be  given. 

Importance  of  Giving  Antitoxin  Early  in  the  Illness. — During  four  years 
of  my  service  in  the  Philadelphia  Municipal  Hospital  for  Contagious 
Diseases  our  statistics  were  tabulated  in  a way  that  shows  the  influence 
of  treatment  begun  early  in  the  illness.  The  following  table  proves  that 
delays  in  beginning  treatment  are  dangerous  and  often  fatal : 


Of  cases  (218)  treated  on  first  day  of  disease 
the  mortality  per  cent,  was  .... 
Of  cases  (1153)  treated  on  the  second  day 
of  the  disease  the  mortahty  was  . 

Of  cases  (880)  treated  on  third  day  of  the 

disease  the  mortality  was 

Of  cases  (598)  treated  on  the  fourth  day  of 
the  disease  the  mortality  was  .... 
Of  cases  (351)  treated  on  the  fifth  day  of  the 

disease  the  mortality  was 

Of  cases  (694)  treated  after  the  fifth  day  of 
the  disease  the  mortality  was  .... 

Total  (3894)  death  rate 
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The  Department  of  Health  of  the  Commonwealth  of  Pennsylvania  has 
been  giving  antitoxin  free,  for  a period  of  four  years,  to  those  who  are 
unable  to  pay  for  it.  The  accompanying  graphic  diagram  (p.  816)  shows 
its  efficacy.  At  the  end  of  1909,  20,794  cases  had  been  treated  with  serum 
furnished  by  the  Department  of  Health,  with  a death  rate  of  8.48  per  cent. 

Site  of  Infection. — I prefer  to  inject  antitoxin  subcutaneously  over  the 
abdomen,  although  in  giving  immunizing  doses  I frequently  inject  along 
the  thigh  or  in  the  back  at  the  angle  of  the  scapula.  The  skin  in  each 
instance  should  be  cleansed  as  carefully  as  though  an  operation  were  to 
be  performed.  In  profoundly  toxic  cases  with  much  cervical  cellulitis, 
“ bull  necks,”  I have  occasionally  had  splendid  results  by  giving  the  first 
doses  intravenously.  The  difficulty  of  plunging  the  needle  into  a vein 
in  young  children,  in  the  absence  of  trained  attendants  in  homes, 
practically  limits  this  method  of  administration  to  hospital  practice. 
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Immunizing. — It  is  my  custom  to  advise  that  all  children  who  have 
been  exposed  in  the  household  and  the  nurse,  if  she  happens  to  be  the 
mother  or  a near  relative,  be  given  immunizing  doses  of  antitoxin — 1000 
units  given  to  each  individual  is  usually  sufficient  to  protect  for  a period 
of  three  or  four  weeks.  I have  seen  diphtheria  occur  nineteen  days 
after  a child  had  been  immunized,  but  I believe  this  to  be  an  exceptional 
experience. 


Fio.  98 


Diagram  showing  percentage  of  deaths  in  20,794  cases  treated  according  to  duration  of  disease. 

Dosage  Used  by  Others.— (1)  McCollom  begins  with  a slightly  krger 
dose  than  I have  recommended,  and  repeats  it  in  from  four  to  six  hours. 
(2)  Baginsky  gives  a much  smaller  dose,  and  does  not  repeat  it  fre- 
quently. (3)  Northrup’s  treatment  is  well  shown  by  the  following 

paragraph;  . . 

“ From  2000  to  3000  units  to  a child  over  a year  m an  ordmap^  case  ot 
diphtheria.  From  3000  to  5000  units  for  severe  cases  and  all  laryng_eal 
cases  of  any  age.  For  a child  under  one  year,  in  an  ordinary  case,  loOO 
to  2000  units.  These  doses  are  to  be  repeated  m twelve  hours,  or  even 
less  if  the  symptoms  are  increasing,  and  in  eighteen  to  twenty-four  hours 
if  there  is  not  decided  improvement.  A third  dose,  or  even  more,  may 
be  given,  if  necessary,  in  another  twenty-four  hours.  , j rp, 

(4)  Ker,  of  Edinburgh,  uses  a large  dose  frequently  repeated,  i he 
following  quotation  from  his  Text-hook  on  Infectious  Diseases  shows  his 

method : 
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“ As  to  the  total  amount  of  serum  to  be  administered,  continued  injections 
at  short  intervals  are  required  until  improvement  has  taken  place.  So 
iono-  as  there  is  membrane  on  the  throat  it  is  probably  worth  while  to  push 
thelreatment,  unless,  of  course,  it  is  obviously  and  rapidly  disintegrating. 
In  severe  nasopharyngeal  and  laryngeal  cases  it  may  be  necessary  to 
give  in  all  40,000  units  or  even  more.  My  own  largest  total  dose  has 
never  exceeded  64,000  units,  a comparatively  low  figure  when  compared 
with  the  enormous  totals  reported  by  McCollom  and  others.  In  not  a few 
cases  there  is  no  visible  improvement  until  the  patient  has  received  over 
20,000  units,  and  there  is  no  doubt  that  when  a diphtheritic  broncho- 
pneumonia is  supervening  in  a laryngeal  case  much  is  to  be  gained  by 
pushing  the  serum  until  the  respirations  and  temperatuie  fall.  Except  m 
this  class  of  cases  a fall  of  temperature  is  not  to  be  regarded  as  a sign  to 
stop  the  treatment,  unless,  indeed,  the  patient  is  much  improved  in  other 
respects.  The  worst  instances  of  diphtheria  often  run  their  course  with 
the  temperature  normal  or  subnormal.” 

(5)  Welch,  of  Philadelphia,  is  inclined  to  give  small  doses  at  twelve 
and  twenty-four  hours’  intervals,  with  a total  dosage  less  than  is  usually 
recommended. 

Other  Methods  of  Treatment. — Perhaps  no  other  remedy  is  as  helpful 
in  supplementing  antitoxin  treatment  of  diphtheria  as  alcohol.  It  is 
indicated  in  all  types  of  the  disease  and  may  best  be  administered  in 
the  form  of  good  whisky  or  brandy.  Those  who  are  more  fastidiously 
inclined  may  be  given  champagne  or  sherry.  The  next  most  useful 
drug  is  strychnine;  occasionally  the  citrate  of  caffeine  may  be  given  with 
great  advantage  to  the  patient.  Whisky  in  half-dram  or  dram  doses — 
in  adults  still  larger  quantities — at  intervals  of  three  hours,  invariably 
improves  the  profoundly  septic  case,  steadies  the  heart,  and  insures  rest. 
When  the  heart  is  weak  and  the  pulse  intermittent,  strychnine  in  full  dose 
serves  well  when  used  with  moderate  amounts  of  alcohol.  In  the  septic 
case  with  marked  degenerative  changes  in  the  heart  musculature,  when 
the  area  of  eardiac  dulness  is  gradually  increasing  and  when  the  liver 
shows  prominently  below  the  rib,  caffeine  citrate  given  hypodermically 
in  large  doses  often  gives  satisfactory  results.  Opiates  are  always  contra- 
indicated. I have  never  seen  patients  improved  by  giving  them  iron, 
bichloride  of  mercury  solution,  or  chlorate  of  potash  internally,  and  I 
believe  that  these  drugs  should  be  withheld.  Iron  not  only  upsets  diges- 
tion, but  by  its  action  on  the  pseudo-membrane  fills  the  mouth  with  ropy 
material,  which,  besides  being  hard  to  dislodge,  is  disgusting  to  the 
patient. 

Local  Treatment. — Tonsillar  diphtheria  with  great  inflammation  of  the 
soft  parts  or  with  swollen  eervical  lymph  glands  is  greatly  relieved  by  the 
local  use  of  cold — best  applied  dry  by  using  ice  collars  or  ice  bags.  If 
these  are  not  available  I do  not  hesitate  to  use  thick  cloths  wrung  from 
ice  water  at  intervals  of  a minute. 

After  a long  trial  of  various  types  of  antiseptics,  a trial  including  the 
use  of  bichloride  solution,  hydrogen  peroxide,  liquor  antisepticus,  borie- 
acid  solution,  chlorate  of  potash,  and  solutions  of  potassium  permanga- 
voL.  I. — 52 
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nate,  1 gradually  eliminated  one  after  the  other,  in  the  form  of  even 
sprays,  and  at  last  came  to  depend  on  copious  irrigations  with  normal 
salt  solution. 

Irrigations  are  best  cari-ied  out  by  keeping  the  very  sick  in  a recumbent 
position,  bringing  the  patient  to  the  edge  of  the  bed,  or  by  laying  them  on 
a table  with  the  head  extending  beyoiul.  An  ordinary  fountain  syringe  or 
a metal  irrigating  can  with  a four  or  live  inch  nozzle,  with  large  enough 
caliber  to  throw  a good  stream,  is  the  most  satisfactory  instrument  for 
this  purpose.  For  hospital  use  1 found  it  best  to  have  nickel-plated  tubes 
six  inches  in  length  with  a 15  mm.  bore  for  use  in  irrigating  the  mouth, 
and  a blunt  glass  nozzle  most  convenient  for  irrigating  the  nostrils. 
A foul  mouth  should  be  irrigated  every  second  or  third  hour.  The 
patient  with  clean  membrane  and  without  ropy  deposits  will  do  well  when 
irrigated  three  times  each  day.  1 have  practised  irrigating  the  nose 
with  a large  series  of  cases  having  nasal  involvement,  and  believe  this  to 
be  good  practice,  although  many  physicians  with  large  experience  do  not 
approve  of  this  method  of  treatment.  McCollom  is  among  those  who 
have  discontinued  this  nasal  irrigation.  His  great  experience  leads 
him  to  believe  that  middle-ear  infections  are  more  common  in  cases  so 
treated.  My  experience  would  not  seem  to  bear  out  his  conclusions.  I 
have  found  it  useful  to  follow  nasal  irrigations  with  local  applications  of 
oil;  liquid  cosmoline,  or  the  more  refined  product  albolene,  serves  well. 
Irrigations  are  to  be  discontinued,  of  course,  if  hemorrhages  supervene. 

In  the  type  of  nasal  diphtheria,  characterized  by  serious  bleeding,  the 
physician  is  often  puzzled  as  to  the  proper  treatment.  In  these  cases  a 
careful  packing  of  each  nostril,  using  long  strips  of  gauze  and  long-bladed 
application  forceps,  beginning  the  packing  high  in  the  posterior  nares  and 
alternately  packing  in  the  superior  space,  and  then  far  back  along  the 
floor  of  the  nose  until  the  entire  cavity  is  filled  and  a uniform  pressure  is 
secured,  has  often  enabled  me  to  control  bleeding.  ^Vhen  this  t}q)e  of 
dry  packing-  fails  I treat  the  hemorrhages  by  wetting  the  gauze  packing 
with  1 to  3000  adrenalin  solution.  Occasionally  it  becomes  necessary  to 
pack  the  posterior  nares  through  the  mouth,  reaching  this  cavity  by 
carrier  forceps  and  a thread  or  by  passing  a carrier  through  a catheter. 
The  anterior  nares  should  then  be  packed  in  the  usual  way  and  the  entire 
plug  tied  in  so  as  to  be  held  firmly  in  place.  After  packing,  pledgets  of 
gauze  wet  with  ice  water  should  be  frequently  applied  over  the  bridge  of 

the  nose.  . . „ i. 

I have  tried  calcium  chloride  and  gelatin  internally  without  great 

encouragement.  . 

The  diphtheria  patient  showing  areas  of  purpura  occasionally  recovers. 
Usually,  however,  drug  therapy  is  of  little  value.  I have  found  nothing 

that  aids  antitoxin  in  this  type  of  the  disease.  , , » ^ 

Paralyses  are  perhaps  more  frequently  seen  today  than  before  the  anti- 
toxin era.  This  is  no  doubt  due  to  the  fact  that  many  patients  are  saved 
that  in  pre-antitoxin  days  would  have  died  before  paralysis  developed. 
In  treating  these  paralyses  simple  tonics,  small  doses  of  strychnine  or  iron 
gentle  massage,  soothing  electric  currents,  and  nourishing  food  is  all  that 


PLATE  XXXI 


'•  Showing  the  first  steps  of  intubation  in  the  dorsal  position.  (Photographed 
by  Dr.  B.  Franklin  Royer.) 


Fig.  2.  Casselberry’s  position  for  feeding  intubated  cases.  (After  Northrup.) 
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is  required.  The  paralyses  tend  to  get  well  without  treatment  and  rarely 
present  great  difficulty.  Occasionally,  however,  patients  are  unable  to 
swallow,  then  it  is  necessary  to  practise  gavage. 

Operative  Treatment. — Laryngeal  diphtheria  often  requires  operative 
interference.  The  young  doctor  is  apt  to  operate  too  early  in  the  disease, 
older  physicians  often  delay  interference  until  the  patient  is  exhausted  in 
his  fight  for  air.  A good  rule  to  follow  is  to  avoid  interference  so  long  as 
the  patient’s  color  remains  good  and  rest  is  secured.  When  extreme 
restlessness  supervenes,  or  on  the  appearance  of  cyanosis  and  retraction  of 
the  xiphoid  cartilage,  one  of  two  things  should  be  done:  intubation — the 
operation  of  choice  in  cities  and  hospitals,  or  tracheotomy — the  operation 
of  choice  in  adults  and  in  children  in  the  country  far  removed  from  the 
trained  surgeon. 

Intubation  is  a simple  procedure,  but  requires  a good  deal  of  skill. 
Tracheotomy  is  a more  formidable  operation,  easier  to  perform 

Having  determined  that  operative  interference  is  demanded,  the 
patient  should  be  placed  upon  his  back  on  a low  table,  a hard  bed,  or  on 
the  floor  of  the  room.  He  should  be  wrapped  in  a sheet  with  the  arms 
hi  mly  fastened  to  the  side,  a hard  pillow  should  be  placed  under  the 
neck,  and,  if  intubation  is  to  be  the  operation  of  choice,  an  assistant — 
preferably  a trained  nurse  or  doctor,  or  if  such  persons  are  not  at  hand  any 
available  person  who  will  do  as  they  are  told— should  hold  the  head  firmly 
in  a natural  position  with  the  chin  a little  elevated  and  should  grasp  the 
naouth  gag  so  as  to  keep  the  jaws  widely  separated.  The  operator  takes 
his  place  on  the  patient’s  right  side,  with  the  forefinger  holds  the  epiglottis 
against  the  base  of  the  tongue,  with  his  right  hand  grasps  the  introducer 
and  passes  the  intubation  tube  along  his  left  forefinger  until  it  reaches  the 
top  of  the  larynx,  and  almost  enters  it,  when  by  elevating  the  right  hand 
to  right  angles  with  the  neck  the  tube  enters  the  larynx  and  descends. 
V\  ith  his  left  forefinger  he  then  holds  the  tube  in  place  while  with  the 
tip  he  dislodges  the  obturator  and  waits  for  the  patient  to  breathe  com- 
fortably before  determining  what  shall  be  done  with  the  thread  that  is 
always  to  be  drawn  through  the  eye  of  the  tube. 

It  has  been  my  custom  to  remove  this  thread.  Some  operators  prefer 
to  keep  It  in  place,  carrying  it  in  a loop  about  the  patient’s  ear  or  strapping 
It  to  the  cheek.  In  young  children  without  molars  this  may  work  well- 
older  children  soon  cut  this  thread  with  their  teeth  and  the  end  either  drags 
into  the  top  of  the  esophagus,  annoying  the  patient,  or  is  swallowed. 

_ bxtubation  is  practised  with  the  patient  in  the  same  position,  prepared 
in  the  same  way,  the  operator  reversing  his  manipulation. 

LaMion.—ln  order  to  successfully  perform  intubation  the  physician 
ust  have  a light  hand,  ’ follow  the  course  of  least  resistance,  and  must 
remember  to  elevate  the  introducer  to  a right  angle  with  the  neck  at  the 

\arynx.  Descent  into  the  larynx  and 
achea  should  take  place  almost  by  the  weight  of  the  tube.  O’Dwyer’s 

bv  1 f ^ manufactured 

by  Ermold,  are  the  most  satisfactory  instruments  in  practice 

Taryngeal  cases  requiring  intubation  are  best  treated  in  hospitals,  and 
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if  the  family  cannot  afford  to  have  a competent  physician  remain  in  the 
house  the  patient  should,  if  possible,  he  removed  to  a diplitheria  hospital. 

When  tracheotomy  is  to  be  the  operation  of  choice  tlie  technique  to  be 
followed  is  that  descril)ed  in  all  books  of  surgery.  In  practice  the  site  of 
selection  is  the  “ middle  of  the  neck.”  In  other  words,  select  a point  just 
above  the  isthmus  of  the  thyroid.  The  operation  is  usually  done  in 
haste,  and  there  is  but  scant  opportunity  for  elaborate  technique.  The 
secrets  of  success  lie  in  rapid  work,  avoiding  large  bloodvessels,  exposing 
the  trachea  before  cutting  into  it,  and  securing  a dry  field  of  operation 
before  making  the  final  incision.  Having  opened  the  trachea,  be  prepared 
to  retract  its  walls  at  once  and  insert  the  cannula. 


In  my  experience  adults  do  better  if  tracheotomy  is  performed  as  .soon 
as  interference  is  indicated.  In  children  with  suitable  surroundings 
better  results  will  be  obtained  by  performing  intubation,  and  it  is  always 
easier  to  secure  a parent’s  consent  for  the  latter  operation.  The  chances 
of  accident  and  the  difficulty  of  securing  trained  attendants  in  country 
practice  often  forces  physicians  to  choose  the  more  formidable  operation 
in  order  to  secure  greater  safety  for  the  patient.  Intubation  tube.s  are 
sometimes  dislodged  by  patients,  and  a life  is  lost  before  the  physician 
can  reach  the  bedside,  when  great  distances  separate  the  doctor  from  the 
patient.  Any  handy  mother  can  be  taught  to  cleanse  a tracheotomy 
cannula,  and  the  physician  will  be  spared  great  anxiety  if  he  chooses  the 


cutting  operation. 

I cannot  explain  why  adults  apparently  do  better  with  tracheotomy. 
It  has  been  my  experience,  however,  and  I believe  it  is  that  of  most  others 
who  have  treated  large  numbers  of  diphtheria  patients,  that  better  results 
are  secured  by  doing  tracheotomy  at  once  in  grown  men  and  women.  _ 

The  after-care  of  operative  cases  counts  for  a great  deal,  and  serious 
lung  infections  may  be  avoided  by  properly  guarding  the  patient 

Intubation  cases  in  children  old  enough  to  take  table  food  do  better 
when  semisolids  are  given — young  babies  may  be  fed  in  CasselbeiTy  s 
position.  Older  children  quickly  learn  to  take  a liberal  soft  diet. 
Tracheotomy  cases  may  be  fed  in  the  same  manner  as  any  other  sick 
patient,  but  great  care  should  be  practised  to  prevent  the  inhalation  of 
dust  particles  or  foreign  bodies,  and  the  cannula  should  be  kept  stnctlj 
clean  and  ought  to  be  removed  at  intervals  of  two  days  The  intuba- 
tion tube  may  be  removed  at  intervals  of  two  days,  but  I believe  better 
results  are  obtained  by  keeping  it  in  place  from  three  to  four  days  and 
then  removing  it  at  intervals  of  three  or  four  days  until  the  patient 

breathes  well  without  it.  ^ ^ v.  m 

Bronchopneumonia.-Ahev  each  operation  the  patient  should  be  kept 

in  the  open  air,  and  if  pneumonia  develops  he  should  certainl} 
treated  in  the  open  air.  Drugs  are  indicated  as  m any  other  bronc  i(> 
pneumonia  patient.  When  the  pseudomembrane  has 
but  little  further  good  is  accomplished  by  giving  antitoxin,  a t 
McCollom  believes  that  many  of  these  cases  are  improved  by  con  m - 
ing  its  administration,  and  Ker,  already  quoted,  continues  giving  serum 

during  the  febrile  stage. 
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Historical. — Not  until  Sydenham  in  the  seventeenth  century 
differentiated  rheumatism  from  gout  did  there  exist  a definite  treatment 
for  the  former  disease.  He  based  his  treatment  on  what  he  regarded 
as  the  striking  similarity  that  rheumatism  bore  to  pleurisy.  It  was 
a time  when  venesection  was  at  its  zenith,  bleeding  being  the  treat- 
ment for  all  acute  febrile  diseases.  It  was,  therefore,  natural  that 
it  should  have  been  the  main  feature  of  Sydenham’s  treatment  of  rheu- 
matism. He  took  10  ounces  of  blood  from  the  vein  of  the  arm  on  the 
side  of  the  affected  joint.  This  was  repeated  on  the  following  day, 
and  again  on  alternate  days,  till  four  bleedings  had  been  made.  Rarely 
did  he  find  it  necessary  to  bleed  a fifth  time.  Sydenham  recognized 
limitations  to  the  employment  of  this  measure,  as  in  the  case  of  old 
persons  and  very  weak  patients.  His  successors  were  not  so  con- 
servative. Bouillaud  bled  far  more  frequently,  copiously,  and  persist- 
ently than  did  Sydenham.  The  latter  (Sydenham)  prescribed  drinks 
flavored  with  water-lilies,  lemon,  and  violets.  He  forebade  meat  and 
meat  broths.  He  took  the  patient  out  of  bed  a few  hours  every  day, 
because  he  believed  the  heat  of  continued  confinement  promoted 
and  aggravated  the  disease.  He  regarded  opiates  as  contraindicated. 
Under  this  treatment  “the  pains  would  be  lessened,  but  would  not 
wholly  disappear  until  the  season  changed,  this  change  producing  a 
physical  condition  contrary  to  that  which  had  induced  the  disease. 
Then,  and  after  the  patient  had  recovered  from  his  loss  of  blood,  all 
symptorns  would  disappear,  and  the  convalescent  grow  strong  as  a 
wrestler.”  Laennec  advocated  tartar  emetic  in  full  and  repeated  doses, 
vomiting  and  purging  being  the  objects  to  be  obtained. 

During  the  nineteenth  century  a variety  of  methods  were  recom- 
mended, and  were  successively  in  fashion  for  longer  or  shorter  periods. 
Casenave,  of  Pau,  introduced  large  and  repeated  doses  of  opium.  This 
practice  was  introduced  into  England  by  Corrigan,  and  was  ardently 
advocated  by  him.  To  Corrigan  more  than  to  any  one  else  belongs 
he  credit  of  forcing  the  abandonment  of  the  extreme  depleting  measures 
that  prevailed  up  to  his  time. 

Colchicum  was  at  one  time  in  vogue,  its  advocates  employing  the 
drug  to  the  production  of  vomiting,  purging,  and  excessive  diuresis, 

much  m the  same  manner  that  tartar  emetic  was  used  at  an  earlier 
period. 


821 


822 


ACUTE  ARTICULAR  RHEUMATISM 


Antiphlogistic  treatment,  with  large  and  repeated  doses  of  mercury, 
was  much  employed,  and  was  regarded  as  being  especially  efficacious 
in  those  cases  associated  with  pericarditis. 

Guaiac  and  cinchona  were  advocated,  the  first  by  Seymour,  and  the 
latter  by  Fothergill,  Haygarth,  and  Farcinhar.  They  are  still  used 
by  some  as  adjuvants,  especially  in  England. 

Potassium  nitrate  in  large  dosage  was  introduced  in  the  latter  half 
of  the  eighteenth  century  by  Brocklesby,  and  its  use  was  revived  in  1844 
by  Basham. 

About  this  time  Rees  introduced  the  lemon-juice  treatment.  As 
much  as  6 to  8 ounces  of  lemon-juice  were  given  daily  by  the  disciples 
of  this  school.  Rees  was  perhaps  the  first  to  conceive  that  this  or  any 
other  acute  disease  might  be  dealt  with  by  other  means  than  by  the  ad- 
ministration of  powerful  remedies. 

Todd  (1843)  evolved  the  eliminative  treatment,  by  which  he  en- 
deavored to  remove  the  materia  morhi  from  the  body.  To  this  end  he 
called  on  all  the  emunctories  in  the  vigorous  fashion  of  his  time.  Calomel, 
jalap,  and  magnesium  sulphate  kept  the  bowels  moving  four  or  five 
times  daily.  Dover’s  powders,  potassium  nitrate,  tartar  emetic,  and 
opium  were  used  to  induce  sweating,  and  the  latter  also  to  relieve  pain. 
Salines,  colchicum,  and  potassium  tartrate  were  also  used  as  purga- 
tives. Todd  states  that  he  did  not  use  active  diuretics,  but  maintained 
a copious  flow  of  urine  by  giving  large  quantities  of  liquids.  Locally, 
he  used  leeches,  warm  fomentations,  and  poultices.  He  gave  a more 
liberal  diet  than  Sydenham,  beginning  with  meat  and  animal  broths 
on  the  third  day  of  the  disease.  He  recommended  tonics,  especially 
iron,  and  a liberal  diet  during  convalescence. 

In  1852  Fuller  published  the  results  of  his  treatment  of  rheuma- 
tism by  the  alkaline  method.  This  was  based  on  the  theory  that 
the  disease  was  associated  with  excessive  acidity  of  the  blood,  and 
that  this  acidity  accounted  for  the  symptoms.  He  first  employed  the 
alkalies,  but  soon  abandoned  them  for  their  organic  salts.  He  claimed 
to  shorten  the  duration  of  the  attack  by  ten  days  to  several  weeks 
in  the  prolonged  cases.  He  used  citrate  of  potassium  or  ammo- 
nium and  potassium  or  sodium  bicarbonate  in  large  and  frequent  doses; 
also  potassium  acetate.  In  connection  with  these,  Rochelle  salts  was 
employed  as  a laxative.  Fuller  s explanation  of  the  rationale  of  the 
alkaline  treatment  was  as  follows: 

1.  It  restored  the  alkaline  condition  of  the  system,  which  had  be- 
come acid  under  the  influence  of  the  disease. 

2.  It  maintained  the  solubility  of  fibrin,  thereby  preventing  deposi- 
tion on  the  valvular  apparatus  of  the  heart. 

3.  It  exerted  a powerful  sedative  effect,  calming  the  action  of  the 

heart  and  arteries. 

4.  It  increased  the  metamorphosis  of  tissue,  proving  an  active  provoc- 
ative of  the  secretion  of  urine,  increasing  both  the  fluid  and  solid  ele- 
ments, whereby  the  elimination  of  the  materia  viorhi  was  assisted.  _ 

The  history  of  the  development  of  the  use  of  salicyl  preparations  in 
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rheumatism  forms  an  interesting  chapter  in  medical  annals,  chiefly 
owing  to  the  fact  that  the  substance  was  in  use  for  more  than  a century 
before  its  most  important  field  of  usefulness  was  discovered.  The 
first  mention  of  the  use  of  willow-bark  as  medicine  in  modern  times 
is  found  in  a paper  by  Speckbuck  (17G9),  in  which  he  discusses  it  chiefly 
from  a botanical  standpoint,  and  recommends  it  in  intermittent  fevers 
in  conjunction  with  Peruvian  bark.  Giinz  (1772)  compares  willow-bark 
with  Peruvian  bark.  His  paper  is  interesting  chiefly  because  of  the 
references  it  contains  to  the  use  of  willow  among  the  ancients.  His 
references  to  the  writings  of  Galen,  Avicenna,  Serenus,  Dodona,  Pliny, 
Theophrastus,  Fallopius,  and  others  show  that  this  plant  was  in  com- 
mon use  among  them.  They  employed  it  in  the  form  of  powder,  poultice, 
and  a vinous  decoction.  The  latter  was  used  in  nervous  diseases — the 
powdered  root  or  ash  was  mixed  with  water  or  vinegar,  and  used  as  an 
astringent  or  drying  agent  in  gout  and  earache;  the  various  preparations 
were  used  to  remove  callosities,  warts,  and  blemishes  of  the  face;  to 
cleanse  ulcers;  to  make  wounds  unite;  to  stop  hemorrhage,  especially 
from  the  lungs;  in  impaired  vision  and  in  swellings  of  the  eyes;  in  obstruc- 
tion of  the  liver;  to  promote  excretion;  to  check  the  menstrual  flow;  in 
baths  to  strengthen  the  weak  legs  of  inknts;  an  oily  solution  of  the  bark 
was  used  to  dye  the  beard  black. 


James  (1792)  credits  the  discovery  of  the  beneficial  therapeutic 
effect  of  willow-bark  to  an  English  clergyman,  Mr.  E.  Stone,  who  com- 
municated it  to  the  Royal  Society  in  1763.  Wilkinson  (1803)  com- 
pares willow  with  Peruvian  bark,  to  the  great  advantage  of  the  former, 
which  he  claimed  to  be  better  as  an  antiperiodic,  antipyretic,  analgesic, 
and  antiseptic.  He  praises  it  for  its  cheapness  and  because  his  country- 
men were  not  dependent  on  the  Spanish  for  the  supply. 

Interest  in  the  drug  seems  to  have  subsided  until  it  was  revived 
in  1830  by  the  discovery  of  salicin  by  Leroux.  Blaincourt  first  used 
salicin  in  intermittent  fevers.  For  the  next  ten  years  it  was  extensively 
used,  generally  as  a substitute  for  cpiinine.  It  was  also  recommended 
in  neuralgia,  hyperaesthesia,  irritable  states,  sluggish  digestion,  cachexias, 
phthisis,  muscular  weakness,  and  convulsive  cough. 

Salicylic  acid  was  discovered  in  1837  by  Piria  and  Ettling,  but 
was  for  a long  time  used  only  as  an  antiseptic.  In  1875  Riess  reported 
on  its  use  in  typhus  and  pneumonia  as  an  antipyretic.  It  will  be  seen 
from  the  foregoing  that  the  development  of  the  use  of  the  sallcyl  prepara- 
tions in  medicine  was  brought  about  by  the  search  for  a substitute  for  cin- 
chona, a fact  of  pharmacological  history  that  was  duplicated  a century 
later  in  the  discovery  of  the  efficacy  of  the  coal-tar  derivatives.  Quinolin, 
a member  of  the  benzene  series,  was  found  to  be  a decomposition  product 
o quinine,  and  this  fact  stimulated  the  effort  to  produce  a substitute  for 
quinine  by  working  on  the  benzene  series  by  analytic  and  synthetic 
methods,  an  effort  which  has  resulted  in  furnishing  us  with  a large  num- 
er  o more  or  less  valuable  medicinal  and  commercial  substances 
known  as  the  coal-tar  derivatives. 

There  is  some  conflict  of  opinion  as  to  who  deserves  the  credit  of  first 
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using  salicyl  in  the  treatment  of  acute  articular  rheumatism.  The 
first  publication  on  this  subject  is  that  of  Buss,  of  Basle,  who,  in  1875, 
gave  the  results  of  his  investigations  on  salieylie  acid  as  an  antipyretic. 
Among  the  cases  he  reported  were  4 of  acute  articular  rheumatism. 
He  began  his  investigation  in  December,  1874,  and  the  drug  was  first 
employed  by  him  in  a case  of  rheumatism  on  the  28th  of  that  month. 
In  addition  to  the  antipyretic  effect,  he  also  noted  the  marked  effect 
in  relieving  pain,  and  declared  that  salicylic  acid  had  a specific  favorable 
influence  on  acute  articular  rheumatism.  Strieker,  January,  1876, 
published  a series  of  cases  treated  with  the  acid  in  Traube’s  clinic,  where 
it  was  first  used  in  October,  1875.  In  June,  1876,  von  Graeffner  pub- 
lished the  results  in  21  cases,  acknowledging  the  precedence  of  Strieker’s 
work.  Maclagan,  who  has  been  generally  credited  with  initiating  the 
treatment  of  this  disease  with  salicyl-containing  drugs,  did  not  publi.sh 
the  results  of  his  work  until  March  4,  1876.  He  states  in  his  original 
communication  that  he  first  used  salicin  November  26,  1874,  which 
antedated  Buss’  use  of  salicylic  acid  by  one  month. 

Germain-See  in  1877,  introduced  salicylate  of  soda  in  place  of 
salicylic  acid,  and  its  advantages  over  the  latter  were  so  obvious  that 
it  soon  supplanted  the  acid,  and  its  use  became  almost  universal. 

In  order  to  realize  the  results  that  have  been  wrought  in  the  treat- 
ment of  this  disease  by  the  introduction  of  salicyl  treatment,  it  is  of 
interest  to  note  the  statistics  of  earlier  authors  as  to  its  duration.  War- 
ren’s classical  observation  that  the  only  cure  for  rheumatism  was  six 
weelcs  reflects  very  accurately  the  experience  of  others. 

Sir  Charles  Scudamore  stated  it  at  three  weeks  to  tw^o  months; 
Chomel  (1834)  gave  four  weeks  as  the  duration  of  the  average  case, 
and  claimed  that  none  were  less  than  twenty  days;_  Macleod  (1842) 
gave  five  to  six  weeks  as  the  average  duration;  Todd  said  a mild  case  is 
over  in  a fortnight,  an  ordinary  one  in  three  to  four  weeks,  and  a severe 
one  lasts  fully  six  weeks.”  Todd’s  statistics  included  children.  Fuller 
states  that  under  the  ordinary  methods  of  treatment,  convalescence  began 
in  four  to  five  weeks,  and  that  the  patient  never  left  the  hospital  before 
the  end  of  the  fifth  week.  Some  cases  lasted  much  longer— as  much  as 
fifteen  to  seventeen  weeks.  Under  judicious  (alkaline)  treatment  this 

period  was  shortened  by  ten  days  to  five  weefe. 

Compare  these  with  the  following  quotation  from  a modern  w^ork 
on  therapeutics;  Referring  to  the  effects  of  the  salicylate  treatment - 
“Usually  in  twenty-four  hours  considerable  relief  is  experienced,  and 
both  pain  and  swelling  will  often  completely  disappear  within  three  to 
five  davs.  At  the  same  time  there  is  generally  a steady  and  rapid  tall  o 
temperature,  and  the  patient  may  be  quite  free  from  fever  m from  three 

Treataient. — In  the  treatment  of  this  disease  I follow,  as  a rule,  the 

The^pLient  is  put  immediately  to  bed,  and  is  not  allowed  to  get 
up  for  any  purpose  during  the  acute  stage  of  the  disease.  The  condi- 
tiras  that  ordinarily  obtain  in  the  modern  well-equipped  hospital 
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meet  satisfactorily  the  hygienic  needs  of  the  case.  In  the  home,  how- 
ever, there  are  likely  to  be  several  elements  lacking  whose  absence 
materially  affects  the  comfort  and  welfare  of  the  sufferer,  and  for  this 
reason  it  is  well  to  enumerate  them. 

The  sick-room  should  be  large,  dry,  well  lighted,  and  well  ven- 
tilated. The  bed  should  be  so  placed  that  proper  ventilation  may 
be  obtained  without  exposing  the  patient  to  draughts.  The  bed  it- 
self is  important.  It  should  be  of  sufficient  height  and  of  such  width 
as  to  permit  the  nurse  to  approach  and  manage  the  patient  from  either 
side.  The  mattress  should  be  firm  and  smooth,  without  being  too  hard, 
and  the  bed-spring  should  be  rigid,  so  as  not  to  sag  under  the  weight 
of  the  patient.  One  has  only  to  treat  a single  case  of  acute  articular 
rheumatism  in  the  low  double  bed  commonly  found  in  the  homes  of  the 
poorer  and  middle  classes,  or  in  one  with  flaccid  worn-out  springs,  to 
appreciate  the  importance  of  these  factors.  The  temperature  of  the 
room  should  be  kept  uniform,  and  not  too  high,  65°  to  70°  F.  being  suffi- 
cient under  ordinary  conditions.  Where  dampness  is  excessive,  and  in 
elderly  and  anemic  patients,  it  may  be  necessary  to  have  a slightly  higher 
temperature  than  this.  The  night-dress  should  contain  some  wool, 
so  as  to  absorb  the  perspiration  and  protect  against  chilling.  Outing 
flannel  is  a suitable  material.  I have  not  found  it  necessary  to  dispense 
with  sheets  and  keep  blankets  next  to  the  patient,  as  is  recommended 
by  some. 

The  only  drugs  that  have  any  influence  on  the  disease  are  those 
containing  the  radicle  of  salicylic  acid.  The  preparation  that  gives 
the  greatest  satisfaction  in  the  largest  number  of  cases  is  salicylate 
of  soda.  This  is  given  every  two  hours  in  doses  of  from  10  to  20  gr., 
with  an  equal  quantity  of  sodium  bicarbonate.  In  order  to  avoid 
the  unpleasant  taste  which  is  objectionable  to  many  patients,  the  drug 
is  given  in  capsules.  An  abundance  of  water  is  given  at  the  same  time, 
thus  avoiding  irritation  of  the  stomach.  The  sodium  bicarbonate  is 
incorporated  in  a portion  of  this  water,  to  which  some  flavoring  substance 
may  be  added  if  desired.  I have  observed  that  salicylates  are  better 
borne  and  act  more  promptly  when  given  on  an  empty  stomach,  pro- 
vided that  a large  quantity  of  water  be  given  at  the  same  time.  I,  there- 
fore,  give  the  medicine  between  feedings  rather  than  immediately  after, 
as  is  often  advised.  It  is  well  to  give  a larger  dose  just  before  the  "patient 
goes  to  sleep  for  the  night  than  has  been  the  rule  through  the  day. 
Exj^rience  has  taught  me  that  the  drug  is  most  efficient  administered 
at  this  time,  and  in  cases  where  the  symptoms  are  very  mild,  a single 
daily  dose  may  suffice  to  control  them. 

In  the  case  of  children  and  adults  who  cannot  swallow  capsules. 
It  will  be  necessary  to  give  the  drug  in  solution.  Here  we  combine  the 
alkali  direct  y with  the  salicylate,  and  disguise  the  taste  by  some  aromatic 
tlavoring  substance^  as  ginger. 

This  treatment  is  kept  up  until  the  acute  symptoms  are  markedly 
^ that  is  usually  obtained  in  from  twelve  to  forty- 

eight  hours.  The  fever  is  reduced,  the  pain  disappears,  the  swelling 
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of  the  joints  subsides,  and  the  j)ulse  returns  to  its  normal  rate  and 
volume.  As  the  acute  stage  subsides,  the  do.se  of  the  above  is  gradually 
reduced,  and  the  interval  lengthened,  until  the  patient  is  taking  20  to 
30  gr.  of  each  drug  daily.  This  reduced  quantity  should  be  continued 
as  long  as  he  is  under  observation,  that  is,  until  all  the  local  and  general 
manifestations  of  the  disease  have  disai>peared.  The  purpose  of  this 
is  to  prevent  relapses  or  extensions  to  other  joints. 

Theoretically,  it  might  be  assumed  that  this  continued  administra- 
tion of  the  salicylate  has  some  eifect  in  preventing  the  occurrence  of  those 
complications  that  so  freciuently  follow  articular  rheumatism,  endocardi- 
tis, pericarditis,  etc.,  but  satisfactory  evidence  that  such  is  the  ca.se  is 
lacking. 

As  has  been  said,  the  large  majority  of  patients  are  able  to  take  and 
respond  to  this  treatment  satisfactorily.  Compared  with  the  otlier 
salicylate  preparations,  it  seems  to  combine  the  greatest  efficiency  with 
the  fewest  objections.  Salicylic  acid  is  decidedly  more  irritant,  and  there 
is  no  reason  to  think  that  its  effects  on  the  disease  are  any  better  than 
those  obtained  by  the  sodium  salt.  Salicin,  the  original  preparation  of 
willow-bark  used  by  Maclagan,  has  no  advantages  except  that  it  is  not 
liable  to  the  impurities  and  defects  of  manufacture  that  may  occur  in  the 
preparations  that  are  made  synthetically.  It  has  been  claimed  that  it 
is  less  depressant  than  the  acid  or  the  sodium  salt,  but  it  is  also  less 
effective,  and  must  be  given  in  larger  doses.  Pure  and  reliable  prepara- 
tions of  the  salicylate  are  to  be  had,  and  defects  of  manufacture  can  be 
avoided  if  this  fact  is  remembered. 

Such  preparations  as  salophen,  salipyrin,  and  salol  have  no  ad- 
vantage over  sodium  salicylate,  and  as  they  contain  the  radicles  of  the 
more  toxic  members  of  the  coal-tar  series,  antipyrin,  and  phenol, 
they  cannot  be  given  with  safety  in  sufficient  doses  to  obtain  the 
full  effect  of  the  salicyl  radicle.  If  it  should  be  desired  to  get  the 
antipyretic  and  analgesic  effect  of  these  drugs,  they  should  be  admin- 
istered separately,  though  I have  not  found  it  necessary  to  employ  them. 
Occasionally  we  meet  with  patients  who,  by  reason^  of  an  excessively 
irritable  condition  of  their  stomachs,  or  because  of  idiosyncrasy,  cannot 
take  sodium  salicylate.  For  these  we  have  a valuable  and  efficient  sub- 
stitute in  acetyl  salicylate  (aspirin).  This  is  given  in  doses  of  7*  grains 
with  the  same  frequency.  Some  who  cannot  take  either  of  these 
tolerate  the  oil  of  gaultheria.  The  important  point  to  be  remembered 
is  that  the  active  agent  in  combatting  this  disease  is  the  salipd 
which  is  contained  in  all  these  preparations,  and  our  object  should  be  to 
introduce  a sufficient  quantity  of  this  radicle  in  the  form  that  is  most 
easily  absorbed,  and  at  the  same  time  least  irritating  and  toxic. 

It  is  my  experience,  and  this  accords  with  that  of  other  clinicians, 
that  the  results  of  salicyl  administration  are  most_  brilliant  in  direct 
proportion  to  the  acuteness  of  the  attack  of  articular  rheumatism; 
that  it  has  a far  greater  effect  on  the  arthritic  type  of  rheumatic  ima- 
sion  than  on  the  other  forms;  and  that  its  effect  is  more  satisfactory  m 
adults  than  in  children.  The  exact  manner  of  its  action  is  not  yet  under- 
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stood,  nor  can  we  expect  it  to  be  clear  until  the  etiology  of  the  disease  is 
satisfactorily  established.  While  it  may  not  be  a true  specific  in  the 
sense  that  quinine  is  in  malaria,  or  mercury  in  syphilis,  its  effect  in 
rheumatism  is  so  pronounced,  that  from  a clinical  standpoint,  it  may 
well  be  considered  as  such.  Strong  efforts  have  been  made  in  recent 
years  to  overthrow  the  established  conviction  that  salicyl  has  any  action 
in  acute  rheumatic  arthritis  that  can  be  described  as  specific.  The 
brilliant  results  obtained  by  the  use  of  the  drug  in  this  disease,  its  utter 
failure  to  produce  anything  like  parallel  results  in  other  forms  of  arthritis, 
together  with  the  fact  that  other  substances,  which  have  ordinarily 
greater  antipyretic,  analgesic,  and  antiseptic  action,  do  not  approach  it 
in  its  influence  on  rheumatic  arthritis,  offer  a clinical  bulwark  against 
such  attacks  that  has  not  as  yet  been  seriously  disturbed. 

I have  not  found  it  necessary  to  give  the  enormous  quantities  of 
salicylates  that  some  have  recommended,  and  consider  that  such  a 
procedure  is  contraindicated.  Most  patients  who  take  salicylates  in  the 
quantities  above  prescribed  have  ringing  in  the  ears,  but  this  is  not  suffi- 
cient reason  for  stopping  the  drug  or  lessening  the  dosage.  I have  had 
one  unfortunate  experience  in  the  sudden  death  from  cardiac  failure  of 
an  elderly  patient,  to  whose  importunities  for  larger  doses  of  salicylate 
I once  yielded.  Others  have  had  similar  experiences,  and  in  the  light 
of  such  occurrences,  the  practice  of  massive  dosage  is  unjustifiable. 

Salicylic  acid  (C6H4OH.COOH)  is  a benzol  derivative,  and  par- 
takes to  a greater  or  less  degree  in  the  physiological  actions  that  are 
common  to  all  the  members  of  this  group.  They  are  depressant  to 
the  entire  central  nervous  system;  they  are  antipyretic  and  analgesic; 
they  are  locally  toxic  to  protoplasm,  and  they  cause  the  formation  of 
methemoglobm.  The  differences  in  the  medicinal  action  of  the  different 
members  of  the  group  are  due  to  their  possessing  these  qualities  in  differ- 
ent degrees.  Salicyl  partakes  of  them  all,  and  while  the  toxic  effects 
are  rarely  produced  by  the  doses  ordinarily  employed,  it  is  wise  to  remem- 
ber that,  theoretically,  it  may  produce  them,  and  that  they  are  to  be  ex- 
pected m greater  or  less  severity  when  excessive  doses  are  given,  when 
the  patient  is  debilitated  or  the  subject  of  chronic  disease,  or  in  cases  of 
idiosyncrasy.  Furthermore,  it  is  very -decidedly  irritant  to  the  kidney 
and  IS  therefore,  contraindicated,  or  to  be  used  cautiously,  in  cases  having 
nephritis.  It  is  to  be  remembered,  however,  that  rheumatism,  as  does 
y other  acute  febrile  disease,  often  causes  a transient  albuminuria  with 
e presence  of  casts  and  we  are  not  to  regard  this  as  a contraindication 
to  the  use  of  salicyl  unless  the  diagnosis  of  nephritis  has  been  made 

of  renaf  defeS  rheumatic  attack,  or  there  are  other  evidences 

treaTmen\''  duration  of  the  active 

effects  of  sahcyl  medication  in  articular  rheuma^ 
promptly,  and  if  amelioration  of  the  symptoms 
thirtr^atmTu?  hours,  it  will  probably  not  be  produced  by 

other  Method  to  us  the  consideration  of  some 

omer  method,  or  the  reconsideration  of  our  diagnosis. 
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Rationale  of  the  Use  of  Alkalies. — It  1ms  been  noted  that  })revious 
to  the  introduction  of  salicyl  the  accepted  treatment  of  rheuinalisni  was 
the  alkaline  method  of  Fuller.  There  seems  to  be  no  reasonable  doubt 
that  this  treatment  was  a distinct  improvement  on  any  method  practi.sed 
up  to  that  time;  that  by  it  the  duration  and  severity  of  the  di.sea.se  was 
lessened.  While  the  large  ciuantities  of  alkali,  recommended  by  Fuller 
are  unnecessary  and  harmful,  and  while  we  cannot  accept  in  its  entirety 
his  theory  of  its  manner  of  action,  the  weight  of  opinion  among  clinicians 
is  that  the  use  of  moderate  cpiantitics  of  alkali  is  advantageous,  and  oui- 
knowledge  of  the  action  of  these  agents  on  the  human  economy  w'ould 
seem  to  place  their  use  on  a sound  rational  as  well  as  empirical  basis. 

Alkalies  increase  both  the  fluid  and  solid  elements  of  urine;  they 
diminish  the  acidity  of  the  urine,  or  make  it  alkaline;  they  promote 
oxidation;  urea  nitrogen  is  increased,  and  ammonia  nitrogen  is  dimin- 
ished. It  is  also  claimed  that  the  bactericidal  power  of  the  body  tis- 
sues is  heightened  by  inereasing  the  alkalinity  of  the  body  fluids.  It  is 
obvious  that  it  is  desirable  to  attain  these  ends  in  a disease  characterized 
by  the  presence  of  irritating  toxins,  as  is  the  case  in  acute  rheumatism. 
The  addition  of  an  alkali  to  the  salieyl  preparation  has  a corrective,  as 
well  as  an  adjuvant,  function.  In  cases  where  it  is  necessary  to  give  the 
salicylate  in  a liquid  form,  the  alkali  has  a good  effect  in  disguising  the 
unpleasant  taste  of  the  former.  Also  salicylates  are  better  borne  by  the 
stomach  when  given  with  an  alkali.  More  important  than  these  is  the 
fact  that  the  irritant  effect  of  the  salicyl  on  the  kidney  is  lessened  by 
making  the  urine  alkaline.  Frey  has  shown  by  experiments  on  rabbits, 
dogs,  and  in  his  own  person  that  salicylates  in  sufficient  doses  produce 
albuminuria  when  the  urine  is  acid,  but  fail  to  do  so  in  the  same  dosage 
when  the  urine  is  previously  rendered  alkaline. 

Local  Treatment. — During  the  acute  stage  of  the  disease  the  pain 
in  the  affected  joints  is  excruciating,  and  the  slightest  movement  or  pres- 
sure is  intolerable.  Careful  attention  to  the  position  of  the  invoh  ed 
members  and  skill  and  patience  in  handling  the  patient  saves  much 
severe  suffering.  In  no  disease  does  conscientious  and  intelligent 
nursing  add  more  to  the  comfort  of  the  sufferer.  The  leg  or  arm  should 
be  evenly  supported  throughout  its  entire  length  in  a position  of  slight 
flexion  of  all  the  joints,  especially  the  one  involved.  The  rheumatic 
knee  causes  far  more  pain  when  the  limb  is  fully  extended,  and  suspended 
between  the  heel  and  the  tuberosity  of  the  ischium,  than  when  it  is 
slightly  flexed  and  evenly  supported  throughout  its  length.  _ Much  can 
be  accomplished  by  the  intelligent  use  of  pillows.  Mechanical  devices 
or  sand-bags  may  be  of  use.  I have  not  found  it  necessary  to  encase 
the  member  in  a plaster  cast,  as  is  recommended  by  some,  except  in 
cases  where  it  is  necessary  to  transport  the  patient  from  one  place  to 


another. 


I do  not  practise  the  administration  of  salicylates  locall}q  although 
they  are  readily  absorbed  through  the  skin,  ^ especially  the  volatile 
salicylic  esters,  such  as  methyl  salicylate.  This  abso2>tion  howe^er, 
does  not  take  place  in  large  enough  quantity,  or  with  sufficient  certain  y, 
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to  meet  the  needs  of  the  case  of  acute  rheumatism,  and  cannot  be  com- 
pared in  efficiency  with  administration  by  mouth. 

A great  many  remedies  have  been  recommended  and  used  with  bene- 
fit by  local  application.  Analysis  of  their  effects  would  seem  to  indicate 
that  the  beneficial  effects  of  them  all  result  from  the  production  of  a 
greater  or  less  degree  of  active  hyperemia  of  the  part.  1 have  found 
nothing  of  more  service  than  the  ordinary  10  per  cent,  ichthyol  ointment. 
It  is  soothing  to  the  patient,  and  can  be  applied  continuously  and  in- 
definitely without  destroying  the  skin  or  producing  vesication. 

General  Measures. — The  bowels  should  be  kept  freely  open  through- 
out the  attack,  the  patient  using  the  bedpan  and  urinal  in  responding  to 
nature’s  calls  during  the  active  stage.  The  milder  saline  laxatives, 
citrate  of  magnesia  and  Rochelle  salts,  are  the  most  suitable  agents  for 
regulating  the  bowels.  If  the  patient  is  constipated  when  first  seen, 
the  question  will  be  presented  of  giving  a cathartic  before  beginning  the 
salicyl  treatment.  There  is  no  doubt  that  constipation  increases  the 
constitutional  disturbance,  and  that  the  salicylates  are  better  absorbed 
and  act  more  quickly  and  efficiently  if  the  bowels  are  emptied  before- 
hand. On  the  other  hand,  the  disturbance  of  the  patient  incident  to  the 
repeated  use  of  the  bedpan  causes  much  additional  suffering,  which 
can  be  avoided  if  we  can  get  him  under  the  influence  of  the  salicylates 
beforehand.  The  relief  caused  by  this  drug  is  generally  so  prompt, 
and  the  transition  from  exquisite  suffering  to  relative  comfort  so  speedy, 
that  the  postponement  of  catharsis  for  a few  hours,  till  a time  when  it 
does  not  cause  such  distress,  seems  justifiable.  Each  case  must  be 
weighed  on  its  merits,  and  a decision  reached  after  consideration  of  both 
sides  of  the  question. 

It  is  rare  that  I find  it  necessary  to  use  any  other  remedies  than  those 
already  alluded  to.  Where  pain  is  intense,  we  should  not  hesitate  to 
use  morphine  to  control  it  until  the  effect  of  the  salicylates  can  be  estab- 
lished. A single  hypodermic  injection  of  | to  i gr.  is  generally  all  that 
will  be  required.  ^ Rheumatism  presents  in  itself  no  contraindication  to 
the  use  of  morphine,  and  the  same  principles  should  govern  its  use  here 
as  in  other  conditions  associated  with  pain  and  great  restlessness. 

The  patient  should  receive  a sponge-bath  in  bed  at  least  once  a day, 
and  oftener,  if  the  temperature  is  very  high  or  the  sweating  is  profuse. 

Diet.— During  the  acute  stage  .of  the  disease  I give  a liquid  diet, 
preferably  milk.  I find  that  this  is  usually  all  the  patient  will  take,  and 
it  furnishes  all  the  nutriment  necessary,  and  at  the  same  time  an  abun- 
dance of  fluid  which  is  required  in  large  quantities.  I do  not  consider 
that  any  especial  diet  is  indicated  in  rheumatism,  nor  do  I believe  that 
any  one  food  has  any  specific  influence  in  causing  recurrence  or  com- 
plications. _ The  same  principles  that  govern  the  dietary  of  any  other 
acute  febrile  condition  are  to  be  observed  here.  The  quantity  of  food 
should  be  limited  to  the  digestive  capacity  of  the  patient.  Here,  as 
elsewhere,  dietary  errors  are  more  often  quantitative  than  qualitative. 

^ do  not  keep  up  the  liquid  diet  for  a prolonged  period,  but  begin  to 
increase  the  quantity  and  variety  of  the  food  as  soon  as  the  acute  symp- 
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toms  subside,  using  the  patient’s  apj)etite  as  an  index.  For  years 
clinieians  have  advoeated  a very  meagre  diet  in  I’heuinatism.  A review 
ol‘  the  older,  and  of  even  some  of  tlie  modern  dietaries,  reveals  a startling 
delicieney  in  calorie  value,  especially  in  the  proteid  content,  this  element 
having  been  regarded  as  being  especially  active  in  the  production  of 
the  disease  and  in  causing  relapse.  When  we  consider  that  the  disease 
is  more  prevalent  among  the  poor,  whose  diet,  as  well  as  their  other 
hygienic  requirements,  is  defective;  and  that  rheumatism,  when  un- 
checked, produces  a very  ra])id  impoverishment  of  the  blood,  we  have 
a rational  basis  for  placing  these  patients  on  a mixed  diet  of  substantial 
caloric  value  as  soon  as  the  acute  symptoms  have  subsided. 

Water  should  be  given  abundantly,  especially  during  the  febrile 
period.  The  thirst  of  the  patient  is  generally  a good  guide  to  the  cjuan- 
tity  needed.  Water  may  be  rendered  grateful  and  refreshing  by  being 
acidulated  with  lemon-juice  or  some  other  acid.  Thirst  is  greater,  and 
the  quantity  of  water  needed  is  larger  when  the  sweating  is  profuse. 
Prevention  of  Complications,  Extension,  and  Recurrence.— The 
cardiac  complications  of  rheumatism  are  so  frequent,  and  the  results 
of  cardiac  involvement  so  grave,  that  its  prevention  constitutes  the  most 
important  feature  in  the  management  of  the  case.  Valvular  endo- 
carditis is  the  most  frequent,  with  a smaller,  though  considerable,  pro- 
portion of  cases  of  pericarditis.  It  is  pi’obable  that  the  myocardium 
IS  affected  to  a greater  or  less  degree  whenever  the  other  two  occur. 
The  younger  the  patient,  the  greater  the  liability  to  cardiac  involvement, 
and  the  graver  its  results.  The  arthritis  in  children^  is  slight  in  com- 
parison with  that  of  adults.  Cardiac  involvement  is  so  much  more 
serious,  and  its  occurrence  so  constant,  appearing  sometimes  before, 
sometimes  without  joint  involvement,  that  it  would  seem  almost  justi- 
fiable to  consider  the  rheumatic  invasion  in  children  as  a sepaiate  dis- 
ease from  the  rheumatic  arthritis  of  adults,  and  the  joint  lesions  as  in- 
cidental rather  than  the  dominant  feature. 

The  heart  of  the  rheumatic  patient  should  be  examined  carefully 
every  day  that  he  is  under  observation.  With  reference  to  the  cardiac 
condition  we  may  observe  the  following  classification:^  (1)  Those  in 
whom  the  organ  is  unaffected;  (2)  those  in  whom  there  is  a fresh  active 
involvement;  (3)  those  who  have  no  active  involvement,  but  who  have 
mechanical  defects  of  valves  or  pericardium  resulting  from  previous 
attacks;  (4)  those  who  have  a fresh  involvement  engrafted  on  an  old 
mechanical  defect.  In  all  four  groups  the  principles  of  treatment  are 
the  same,  and  vary  only  in  degree  and  in  the  duration  of  their  application. 

It  is  as  well  to  admit  that  the  salicylates  have  no  specific  influence 
on  the  heart  lesions  of  rheumatism,  either  in  preventing  their  occurrence 
or  in  promoting  their  removal.  Realization  of  this  will  spare  us  miici 
error  in  therapy  and  disappointment  in  prognosis.  It  is  the  chief  reason 
why  we  are  not  able  to  assign  to  the  drug  a position  as  a specific  in  iheu- 
matism  parallel  to  that  of  quinine  in  malaria.  It  is  useless  to  speculate 
on  the  explanation  of  clinical  facts  whose  settlement  must  res  on  the 
unluiown  factors  of  etiology.  Experience  has  shown  us  that  salicylates 
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do  not  exert  an  effect  on  the  other  manifestations  of  the  rheumatic  in- 
vasion that  are  in  any  way  comparable  to  that  exhibited  in  the  arthritic 
type.  The  only  effect  they  have  in  preventing  complications  is  by 
shortening  the  duration  of  the  attack  of  arthritis,  and  thus  lessening 
the  time  during  which  vulnerable  organs  are  exposed  to  the  etiological 
factors  of  the  disease.  The  statement  made  by  some  that  salicylates 
increase  the  liability  to  cardiac  involvement  has  no  substantial  founda- 
tion. 

To  shorten  the  duration  of  the  attack  of  arthritis,  the  institution  of 
salicylate  treatment  should  be  prompt  and  vigorous,  full  doses  being  used 
from  the  beginning.  The  prophylactic  doses  of  smaller  size  should  be 
kept  up  at  least  two  weelcs  after  the  fever  has  disappeared  or  even  longer. 
The  only  other  factor  that  influences  the  occurrence  of  complications  or 
recrudescences  is  rest.  The  length  of  time  that  we  should  insist  on  rest 
in  bed  varies  greatly  with  different  cases.  As  has  been  said,  it  is  exceed- 
ingly difficult  to  keep  patients  in  bed,  or  even  in  the  hospital,  for  a suffi- 
cient length  of  time  to  protect  against  further  trouble.  The  conditions 
that  make  a prolonged  stay  in  bed  necessary  are  as  follows : 

(1)  Childhood.  If  we  should  be  so  fortunate  as  to  have  a child 
under  fifteen  years  pass  through  an  attack  of  acute  rheumatism  without 
any  cardiac  lesion  developing,  we  should  spare  no  pains  or  patience  to 
maintain  this  condition. 

(2)  When,  after  the  subsidence  of  the  fever  and  joint  symptoms, 
even  though  auscultation  shows  no  valvular  defect,  there  is  an  exagger- 
ated muscular  action  of  the  heart,  or  an  increase  in  its  rate  either  at  rest 
or  on  slight  exertion. 


(3) ^  Whenever  there  is  the  evidence  of  an  old  cardiac  inflamma- 
tion, since  these  cases  are  more  liable  to  recurrence. 

(4)  When  there  is  a history  of  one  or  more  previous  attacks  of  rheu- 
matic arthritis. 

(5)  When  resolution  of  the  joint  lesions  is  not  complete  and  satis- 
factory. 

With  these  considerations  in  mind,  we  must  form  our  opinion  in 
each  case,  weighing  ^ the  character  of  the  patient,  his  environment  at 
home,  and  his  capacity  for  and  intelligence  in  following  instructions  as 
to  talang  care  of  himself. 

In  those  instances  where  a cardiac  complication  arises,  the  manage- 
ment of  the  case  becomes  that  of  the  heart  disease,  and  is  discussed 
under  that  title. 

Hyperpyrexia.  ^This  complication  does  not  often  occur,  and  the 
factors  that  produce  it  are  not  understood.  Without  any  apparent 
reference  to  the  severity  of  the  case,  certain  patients,  without  warning, 
suddenly  develop  excessively  high  temperature,  with  accompanviiiff 
cerebral  symptoms,  such  as  convulsions  and  delirium,  followed  by 
stupor  an^d  coma.  _ There  is  at  the  same  time  profound  general  depres- 
condition  is  a very  grave  one,  and  its  rarity  accounts  chiefly 
tor  the  small  mortahty  that  arises  immediately  from  this  disease.  The 
best  results  are  obtained  by  external  application  of  cold,  a fact  that  owes 


832 


ACUTE  ARTICULAR  RHEUMATISM 


its  recognition  to  Wilson  Fox.  Fox  placed  the  patient  in  a tub-bath  at 
90°  to  100°  F.,  and  gradually  reduced  the  temperature  to  75°  or  70°  F. 
He  was  removed  when  the  rectal  temperature  was  reduced  to  102°  F. 
He  found  that  it  was  not  necessary  to  go  below  this,  as  the  temperature 
continued  to  fall  after  the  patient  was  removed  from  the  bath.  After 
removal  from  the  bath  the  patient  was  wrapped  in  blankets  and,  if  neces- 
sary, hot  bottles  were  aj){)lied  to  the  feet  and  body.  Fox  stimulated 
freely  with  whisky  and  brandy  where  it  seemed  to  be  recjuired.  In 
case  the  above  method  did  not  succeed  in  reducing  the  temperature,  he 
added  applications  of  ice  to  the  abdomen,  chest,  and  spine,  and  affusions 
of  ice-water  poured  from  pails. 

The  similarity  of  the  clinical  picture  of  hyperpyrexia  in  rheuma- 
tism to  that  presented  by  insolation  (sunstroke)  is  very  striking.  It 
was  noted  before  the  time  of  Fox,  and  was  alluded  to  by  him.  The 
important  difference  is  that  in  rheumatic  hyperpyrexia  the  patient  is 
already  depressed  by  having  been  exposed  for  a time  to  the  toxins  of  dis- 
ease, and  there  does  not  occur  the  sthenic  type,  as  we  find  in  insolation. 
For  this  reason  depleting  measures,  such  as  bleeding,  which  is  often 
beneficial  in  the  latter  condition,  is  contraindicated  in  rheumatic  hyper- 
pyrexia. The  older  authors  recognized  that  not  only  did  it  weaken  the 
patient,  but  it  had  no  influence  on  the  fever.  With  this  exception,  the 
treatment  of  the  two  conditions  is  identical.  Baruch  collected  the 
statistics  of  th«..  cases  of  insolation  treated  in  the  New  York  hospitals  in 
1896  by  various  hydrotherapeutic  methods.  They  show  that  much  the 
lowest  mortality  was  obtained  by  wrapping  the  patient  in  a sheet  and 
applying  cold  sprays  or  affusions  with  force,  stopping  the  treatment 
when  the  temperature  had  fallen  to  104°  or  103°  F. 

Pneumonia  and  fleurisy  are  not  infrequent  complications^  of  acute 
articular  rheumatism,  and  occur  generally  in  those  cases  in  which  heart 
involvement  has  already  arisen.  Pneumonia  is  apt  to  be  a serious  mat- 
ter and  greatly  prolong  the  illness  and  convalescence.  Its  treatment 
does  not  differ  from  that  of  other  secondary  pneumonias.  Pleurisy 
is  not  often  of  serious  import,  and  is  easily  controlled  by  the  measures 

ordinarily  employed  in  this  condition.  j.  • n 

Convalescence. — As  has  been  said,  the  resolution  of  the  intiamma- 
tion  of  the  ioints  is  generally  complete,  and  there  is  no  resulting  disabil- 
ity Occasionally  we  meet  with  subacute  cases  in  whom  convalescence 
is  tedious.  Sometimes,  after  the  acute  attack  is  recovered  from  there 
persists  a certain  degree  of  pain  and  stiffness,  which  is  aggravated  by 
damp  weather  and  exposure  to  chilling.  This  is  due  to  incomp  e e 
absorption  of  the  periarticular  infiltration  and  is  ^»pt  to  be  present 
in  elderly  patients,  or  in  those  who  have  had  repeated  attacks.  Ii  si 
instances  absorption  should  be  promoted  during  convalescence  by 
passive  movements  and  massage  of  the  affected  joints  alone,  or  co 
Hned  with  some  of  the  stimulating  hydrotherapeutic  and  thermic 
measures,  such  as  local  hot-packs  and  hot-air 
This  treatment  is  best  carried  out  at  thermal  resorts  or  institi  , 
its  administration  is  in  trained  hands. 
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In  former  times  a much-dreaded  sequel  of  rheumatism  was  anemia. 
All  the  early  authors  testify  to  the  severe  and  rapid  anemia  that  the  dis- 
ease produced,  and  this  was  evidently  independent  of  the  depleting 
treatment  that  characterized  its  early  therapy.  Germain-S^e  (1877) 
first  noted  that  under  salicylate  treatment  anemia  did  not  occur.  In 
my  experience  it  has  been  very  unusual  in  uncomplicated  rheumatic 
arthritis,  and  is  limited  to  those  cases  that  have  by  reason  of  complica- 
tion had  their  illness  prolonged,  or  is  caused  by  subsequent  heart  dis- 
ease. Its  practical  disappearance  as  a sequel  to  the  arthritis  is  undoubt- 
edly due  to  the  shortening  of  the  period  of  activity  of  the  toxins  of  the 
disease  by  salicylates.  In  event  of  its  occurrence  it  should  be  treated 
according  to  the  principles  that  apply  in  secondary  anemias  in  general, 
that  is,  by  improved  hygienic  environment,  hypernutrition,  and  tonics. 
Iron,  arsenic,  and  quinine  are  useful,  and  some  cases,  especially  children, 
respond  admirably  to  cod-liver  oil. 

Local  Use  of  Salicyl  Preparations.— As  I have  already  said,  I 
do  not  advocate  the  practice  of  trying  to  neutralize  the  toxic  material 
of  rheumatic  arthritis  by  the  application  of  salicyl  preparations  to  the 
involved  joints.  My  experience  with  the  internal  administration  has 
been  such  that  I am  convinced  that  it  is  the  most  satisfactory  method  of 
using  the  drug.  There  is  no  question  that  salicylic  acid  and  the  organic 
salicylates  are  absorbed  by  the  skin  quite  readily,  as  may  be  demon- 
strated by  testing  the  urine,  but  in  how  great  quantity  it  is  difficult  to  say. 
It  is  not  very  probable  that  absorption  through  the  skin  takes  place  as 
rapidly  over  an  inflamed  surface  as  over  healthy  tissue.  The  only  reason, 
therefore,  for  making  applications  of  salicyl  to  the  inflamed  joints  must 
be  based  on  the  assumption  that  it  has  some  specific  local  effects  on  the 
inflammatory  products,  which  is  not  exerted  to  the  same  extent  when  it 
is  introduced  through  the  circulation.  Some  have  reported  favorable 
results  from  this  method,  but  the  reports  are  not  so  numerous  or  con- 
vincing as  to  lead  one  to  think  that  it  will  give  results  comparable  to  the 
more  usual  manner  of  administration.  It  may  be  tried  in  cases  that  for 
any  reason  cannot  take  salicylates  by  mouth,  as  in  cases  of  excessive 
gastric  irritability  and  idiosyncrasy.  I have,  however,  learned  by 
expeiience  that  in  case  of  idiosyncrasy,  toxic  effects,  such  as  nausea,  may 
result  from  applying  the  drug  by  inunction.  The  preparation  generally 
used  for  local  application  is  salicylic  acid  incorporated  in  olive  oil, 
anolin,  or  some  other  bland  diluent,  or  else  one  of  the  preparations  con- 
taining methyl  salicylate,  as  oil  of  gaultheria,  or  some  of  the  numerous 
synthetic  products. 

Hydrotherapy.— Various  local  procedures,  such  as  hot  bathing  of 
he  joints,  hot-packs,  and  cold  compresses,  have  from  time  to  time  been 
recommended  by  various  authors  for  the  purpose  of  relieving  the  pain 
and  reducing  the  inflammation  of  the  joints.  Their  beneficial  action  is 
due  to  the  local  hyperemia  they  produce,  and  they  may  be  used  for  this 
purpose  by  those  who  prefer  them, 

A few  have  undertaken,  however,  to  treat  acute  articular  rheuma- 
tism by  hydrotherapy  alone.  Among  these  is  Hauffe,  who  reported  233 
VoL.  1—63 
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cases  of  articular  rheumatism,  including  101  acute  cases  treated  by  this 
method.  Haulfe’s  method  consists  in  placing  the  patient  at  the  begin 
ning  in  a hot  full  bath  at  100.4°  F.,  and  gradually  raising  the  tem- 
perature by  the  addition  of  hot  water,  to  1 13°  F.,  or  higher.  The  patient 
is  kept  in  the  bath  until  he  begins  to  sweat,  which  is  generally  in  fifteen 
to  twenty  minutes.  After  the  bath  he  is  placed  in  an  ordinary  full  wet- 
pack,  where  he  remains  one  hour.  Then  he  is  put  naked  to  bed  and 
lightly  covered,  where  he  remains  for  some  time.  The  inflamed  joints 
are  now  dressed  with  a mixture  of  turpentine  and  oil,  covered  with 
gutta-percha  tissue.  The  hyperemic  effect  produced  by  the  latter 
may  be  heightened,  if  desired,  by  the  addition  of  hot-water  bottles. 
The  above  procedure  is  repeated  as  indicated.  Passive  movements  of 
the  joints  are  begun  as  soon  as  they  cause  no  discomfort  to  the  patient, 
and  he  is  allowed  to  get  out  of  bed  early.  PlaufFe  claims  admirable 
results  by  this  method.  His  report  is  reviewed  by  Plehn,  who  reports 
at  the  same  time  343  cases  of  acute  articular  rheumatism,  taken  without 
selection  from  his  hospital  records,  treated  with  salicylic  acid.  The  com- 
parison shows  for  the  salicyl  treatment  a shorter  duration  of  the  febrile 
period,  a shorter  stay  in  the  hospital,  and  a smaller  percentage  of  recur- 
rences and  complications.  He  draws  special  attention  to  the  relatively 
large  number  of  cases  of  pleurisy  that  developed  under  Hauffe  s treat- 
ment. 

Hyperemia  (Bier).— While  the  application  of  passive  hyperemia 
has  generally  been  limited  to  those  affections  of  the  joints  that  are  pptic 
or  chronic  in  their  nature,  a few  have  recommended'  it  in  acute  articular 
rheumatism.  Klemperer  and  Steinitz  laud  its  superiority  over  salicyl 
medication  in  this  disease,  and  each  reports  a series  of  cases  to  support 
his  contention.  Plehn  disposes  of  these  claims  at  the  same  time  that  he 
deals  with  those  of  Hauffe,  and  reasserts  the  generally  accepted  facts  as 
to  the  curative  effects  of  salicyl,  and  shows  that  the  statements  as  to  its 

toxicity  have  been  greatly  exaggerated.  „ , , , j 

The  value  to  be  attached  to  the  employment  of  hydrotherapy  and 
other  physical  methods  of  treating  acute  articular  rheumatism  is  wel 
expressed  in  the  words  in  which  Plehn  closes  his  discussion  of  the  subject 

in  the  paper  previously  referred  to:  _ . , .r  i. 

“The  so-called  physical  therapy  (passive  hyperemia,  baths,  packs, 
massage,  etc.)  may  assist  the  effect  of  medicinal  treatment,  but  can  never 

entirely  replace  it.”  r i n 

I w^ould  only  consider  their  employment  as  adjuvants  to  salicyl  ther- 
apy, or  else  in  those  cases  of  acute  rheumatism  which  ha^^  demonstrated 
beyond  question  their  inability  to  take  any  form  of  salicylate,  or  v.  ho,  y 
reion  of  advanced  heart  or  kidney  disease,  cannot  take  it  in  sufficient 
quantity  to  be  effective,  and  finally,  in  those  cases  in  which  salicylates 
have,  after  a fair  trial,  failed  to  produce  favorable  results. 


CHOLERA 

By  LEONARD  ROGERS,  M.D.,  F.R.C.P. 


The  sudden  and  rapid  onset  of  very  serious  symptoms  makes  Cholera 
Asiaticaone  of  the  most  terrifying  of  human  diseases;  yet  there  is  probably 
no  known  specific  disease  in  which  a greater  proportion  of  valuable 
lives  can  be  saved  by  prompt  and  efficient  treatment,  and  certainly 
none  in  which  recovery  from  an  almost  moribund  condition  can  so  fre- 
quently be  brought  about.  The  necessary  measures  require  care  and 
experience  to  obtain  the  best  results,  but  the  principles  on  which  they  are 
based  are  simple,  and  afford  a sure  guide  in  the  rapidly  varying  phases 
of  the  disease. 

The  Nature  of  the  Pathological  Process.— The  essential  features 
of  cholera  to  bear  in  mind  from  the  practical  point  of  view  is  that  the 
causative  comma  bacillus  of  Koch  is  almost  limited  to  the  intestinal 
canal,  and  does  not  penetrate  the  tissues  to  any  marked  extent.  The 
toxins  which  produce  the  symptoms  are,  therefore,  formed  in  the  bowel 
and  absorbed  thence  into  the  circulation.  This  results  in  a rapid  out- 
pouring of  fluid  through  the  mucous  membrane  of  the  stomach  and 
intestine,  so  that  several  pints,  or  even  quarts,  of  fluid  escape  from 
the  body  within  a few  hours.  If  the  loss  of  fluid  is  very  great, 
collapse  ensues,  with  little  or  no  pulse  at  the  wrist,  and  death  may  soon 
take  place  from  circulatory  failure.  Should  the  patient  survive  the 
collapse  stage,  and  the  pulse  pick  up  again,  the  nearly  equally 
dangerous  reaction  stage  is  entered  on,  with  increased  absorption  of 
toxins  from  the  bowel  producing  a rise  of  temperature,  which  may  oc- 
casionally become  hyperpyrexial  or  typhoid-like.  During  this  period, 
also,  the  deadly  combined  toxemia  and  uremia,  resulting  from  failure  of 
the  kidneys  to  resume  their  excretory  functions,  occurs. 

The  principles  of  treatment  of  cholera  consist  in : (1)  Checking  the 
loss  of  fluid  if  possible;  (2)  limiting  the  absorption  of  toxins  from  the 
bowel;  (3)_ restoring  the  lost  fluid  so  as  to  maintain  the  circulation;  (4) 
reestablishing  the  action  of  the  kidneys,  and  (5)  supporting  the  strength 
of  the  patient  through  an  extremely  exhausting  disease. 

Stage  of  Premonitory  Diarrhoea. — During  the  prevalence  of  cholera 
severe  diarrhoea  of  an  ordinary  type,  which  yields  to  astringent  remedies, 
requently  occurs.  Some  of  these  cases  are  doubtless  very  mild  choleraic 
infections  which  do  not  go  on  to  the  fully  developed  disease,  and  others 
o a similar  nature  pass  into  true  cholera  in  spite  of  the  same  treatment, 
the  passage  of  such  loose  fecal  stools  is  described  as  the  premonitoi-y 
s age  of  cholera,  and  acids  and  opium,  the  latter  commonly  in  the 
orin  of  chlorodyne,  are  generally  recommended.  Proof  is,  however, 
wanting  that  attacks  apparently  cut  short  by  these  remedies  would  have 
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gone  to  true  cholera  if  they  had  not  been  treated  by  astringents.  The 
unsuccessful  experimental  attempts  to  produce  cholera  in  the  human 
subject  by  Koch’s  bacillus  given  by  the  mouth  show  the  great  resisting 
power  of  the  system  against  this  infection.  Metchnikoff,  in  1893,  was 
able  to  produce  well-marked  diarrhoea  in  men  at  the  Pasteur  Institute, 
but  in  only  one  instance  did  typical  rice-water  stools  ensue  without 
active  treatment.  For  these  reasons,  I am  somewhat  skeptical  regarding 
the  power  of  astringent  remedies  to  cut  short  a true  cholera  infection, 
which  would  otherwise  have  gone  on  to  a typical  manifestation  of  the 
disease.  As,  however,  it  is  impossible  to  say  in  this  stage  whether  the 
attack  is  the  premonitory  diarrhoea  of  cholera  or  not,  I consider  it  should 
be  treated,  on  ordinary  principles,  with  astringent  remedies,  such  as 
dilute  sulphuric  acid.  The  use  of  opium  requires  greater  care  and  con- 
sideration, for  it  is  an  exceedingly  dangerous  drug  in  the  fully  developed 
stages  of  cholera.  Nevertheless,  as  it  frequently  appears  to  cut  short 
severe  diarrhoea  in  the  tropics,  a single  dose  of  20  minims  of  the  tincture 
of  opium,  or  15  minims  of  clilorodyne,  may  be  given  if  the  stools  are 
still  fecal;  but  1 never  use  opium,  once  rice-water  evacuations  have 
commenced.  The  dose  should  not  be  repeated,  for  if  collapse  quickly 
ensues,  the  drug  may  not  be  absorbed  until  the  circulation  revives  in  the 
stage  of  reaction,  when  it  is  most  actively  harmful.  If  cholera  is  sus- 
pected, purgatives  should  not  on  any  account  be  given.  C.  Macnamara 
thoroughly  tried  Johnstone’s  castor  oil  treatment  in  India,  but  abandoned 
it,  as  the  mortality  was  “fearful.”  Nature’s  eliminative  methods  are 
more  than  efficient  in  cholera,  and  do  not  require  any  artificial  aid.^ 

Stage  of  Copious  Evacuations  and  Collapse. — The  great  majority 
of  cases  of  cholera  only  come  under  the  observation  of  the  physician  after 
very  copious  diarrhoea  and  vomiting  has  occurred,  and  the  patient  has 
alridy  become  more  or  less  collapsed.  If  the  pulse  has  markedly 
failed,  drugs  can  be  of  little  or  no  use,  as  they  will  not  be  absorbed.  On 
the  other  hand,  if  the  circulation  is  fully  restored  and  maintained,  the 
toxins  are  quickly  excreted  through  the  kidneys,  and  rapid  recovery 
commonly  takes  place  without  the  aid  of  any  drugs  whatever.  I shall, 
therefore,  first  deal  with  measures  to  restore  the  lost  fluid,  which  is  the 
primary  consideration  in  the  treatment  of  cholera. 

The  Necessity  of  Replacing  the  Fluids  and  Salts  Lost  from  the  Blood 
in  Cholera. — The  rapid  loss  of  several  pints  of  fluid  from  the  body 
in  cholera,  leaving  little  or  no  pulse  at  the  wrist,  at  once  suggests  the 
advisability  of  replacing  some  of  the  deficiency.  Yet  Dr  George  John- 
son, in  his  strenuous  advocacy  of  a purgative,  or,  as  he  called  it,  elimin- 
ative” treatment  of  cholera,  denied  that  there  is  any  relationship  between 
the  quantity  of  the  evacuations  and  the  severity  of  the  disease.  It  is 
thus  of  vital  importance  to  determine  the  true  relationship  between  the 
loss  of  fluid  from  the  blood  and  the  degree  of  collapse  and  danger.  1 
have  therefore,  estimated  the  amount  of  fluid  lost  from  the  blood  by 

measuring  with  the  hematocrite  the  volume  of  serum  and  corpuscles  res- 
pectively in  a consecutive  series  of  cases  of  cholera  in  Calcutta.  In  a 
number  of  them  estimations  were  also  made  of  the  percentage  of  chlori  es 
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in  the  serum.  The  results  are  summarized  in  Table  I,  which  includes  the 
normal  figures  for  natives  of  India. 


Table  I. — Blood  Changes  in  Cholera  and  the  Effect  of  Hypertonic  Saline 

Injections. 


Normal. 

Average  of  7 
fatal  cases. 

1 

Average  of  12 
cases  recover- 
ing after  trans- 
fusion. 

Average  of  5 
mild  cases  not 
transfused. 

Percentage  of  corpuscles . 

45 

71 

63 

60 

Pfirecjitage  of  serum  

55 

29 

37 

40 

Loss  of  serum 

64  per  cent. 
3.7 

52  per  cent. 

35  per  cent. 

Pints  of  saline  injected 

3.6 

Blood-pressure  before  injection. . 

Blood-pressure  after  injection. . . 

Chlorides  before  injection 

Chlorides  after  injection 

f 100-1 10 

j^mm.Hg. 

0'.8 

/ 50  mm.  \ 
1 Hg.  / 
97  mm.  Hg. 
0.79 
0.95 

51  mm.  Hg. 

107  mm.  Hg. 
0.90 
1.07 

71  mm.  Hg. 
0.92 

In  the  mild  cases,  recovering  without  intravenous  saline  injections 
having  been  necessary,  the  average  loss  of  fluid  from  the  serum  of  the 
blood  amounted  to  35  per  cent.  In  typically  severe  cases,  requiring 
transfusion,  but  which  ultimately  recovered,  the  average  loss  amounted 
to  52  per  cent.,  while  in  7 very  severe  cases,  which  proved  fatal  in  spite  of 
repeated  intravenous  injections,  the  average  loss  of  fluid  from  the  serum 
was  no  less  than  64  per  cent,  of  the  whole.  There  is  thus  a very  definite 
relationship  between  the  amount  of  fluid  lost  from  ttie  blood  and  the 
severity  of  the  disease.  Moreover,  in  a large  majority  of  the  cases  the  loss 
of  fluid  is  so  great,  and  the  consequent  increased  viscosity  of  the  blood  so 
marked,  as  at  once  to  indicate  the  necessity  of  replacing  it  if  the  circu- 
lation is  to  be  adequately  maintained. 

For  clinical  work,  a simpler  guide  to  the  concentration  of  the  blood  in 
cholera  is  the  specific  gravity.  For  its  estimation,  I prefer  to  use  the 
method  in  which  a small  drop  of  blood  from  the  finger  is  gently  blown  by 
a capillary  pipette,  into  the  middle  of  a mixture  of  glycerine  and  water  of 
known  specific  gravity,  and  watching  to  see  if  it  rises  or  falls;  this  process 
is  repeated  until  the  solution,  in  which  it  just  floats  for  a second  or  two, 
is  found,  which  gives  the  desired  result.  By  having  the  series  of  small 
glass-stoppered  bottles  in  a box,  containing  solutions  of  every  alternate 
degree  from  1040  to  1076,  the  specific  gravity  can  readily  be  determined 
at  the  bedside  in  two  or  three  minutes.  In  the  tropics  it  is  well  to 
make  up  the  solutions  at  about  the  mean  temperature,  and  they  should 
be  renewed  from  time  to  time  from  stock  bottles.  In  the  collapse  stage 
of  cholera  the  specific  gravity  of  the  blood  rises  from  a normal  of  1056  to 
about  106.5  in  a case  of  moderate  severity,  while  it  may  rarely  reach  over 
1070  in  very  marked  collapse,  the  viscosity  of  the  blood  being  seen  to  be 
greatly  increased  on  opening  a vein  in  the  latter  cases. 

Of  equally  great  significance  is  the  effect  of  the  evacuations  on  the 
salts  of  the  blood.  It  might  naturally  be  expected  that,  with  the  concen- 
tration of  the  blood,  the  percentage  of  its  salts  would  be  considerably 
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increased.  Such  is  not  the  case,  for  I have  confirmed  Edmund  Parke’s 
observations  of  about  fifty  years  ago,  that  the  rice-water  stools  of  cholera 
contain  a large  amount  of  chlorides,  0.5  per  cent,  and  more,  although  the 
watery  vomit  contains  very  little.  In  order  to  estimate  the  effect  of  this 
loss  on  the  blood  in  cholera,  1 have  estimated  the  percentage  of  chlorides 
in  the  serum  separated  from  the  clotted  blood,  and  thus  obtained  the 
figures  given  in  Table  I.  The  results  are  most  instructive,  for  in  the 
worst  cases  of  cholera,  in  which  an  average  of  two-thirds  of  the  fluid  of  the 
serum  was  lost,  the  chlorides  were  slightly  lower  than  normal,  and  in 
some  cases  considerably  lower.  As  little  as  0.0  per  cent,  has  been  met  with, 
the  serum  exuding  from  the  clot  sometimes  showing  distinct  hemolysis, 
which  disappeared  when  the  chlorides  had  been  raised  to  0.9  per  cent,  or 
over  by  transfusion  with  a hypertonic  salt  solution.  Further,  the  lowest 
percentage  of  chlorides  was  usually  found  in  the  worst  cases  of  cholera, 
and  if  it  was  raised  to  1 per  cent,  or  over,  recovery  usually  took  place. 
There  is  thus  evidence  of  a distinct  relationship  between  the  loss  of  chlor- 
ides from  the  blood  and  the  severity  of  the  disease,  and  a clear  indication 
is  afforded  for  replacing  the  lost  salts,  as  well  as  the  lost  fluid,  in  cholera. 

Methods  of  Replacing  the  Lost  Fluids  and  Salts  in  Cholera. — Having 
now  cleared  the  ground,  I may  next  consider  the  methods  of  re- 
storing, as  far  as  possible,  the  circulation  of  a patient  coming  under  ob- 
servation in  the  collapse  stage  of  cholera,  and  the  indications  for  each, 
beginning  with  the  simplest  measures. 

Rectal  Injections  of  Salt  Solutions. — Although  the  stools  are  very 
copious  and  frequent  at  the  onset  of  cholera,  once  collapse  has  set  in  they 
become  much  less  so.  Rectal  injections  of  salt  solutions  are  then  com- 
monly retained  long  enough  for  much  of  them  to  be  absorbed,  for  the 
mucous  membrane  of  the  lower  part  of  the  large  bowel  is  not  affected  by 
the  disease.  The  difficulty  is  to  know  when  it  is  safe  to  rely  on  this  simple 
measure.  This  can  be  decided  by  estimating  the  blood-pressure  at  the 
wrist,  preferably  by  one  of  the  many  modifications  of  the  Riva-Rocci 
mercury  sphygmometers,  of  which  the  most  eonvenient  is  perhaps  that 
recently  described  by  Leonard  Hill.  As  a result  of  several  years’  obser- 
vations, I have  for  some  time  begun  the  treatment  with  rectal  saline 
injections  if  the  blood-pressure  is  70  millimeters  or  over,  unless  other 
strong  indications  for  intravenous  injections  were  present.  A large 
majority  of  such  cases  respond  well  to  this  treatment,  the  blood-pressure 
rising  and  the  specific  gravity  of  the  blood  falling.  A most  careful 
watch  must  be  kept  for  any  further  failure  of  the  pulse,  as  a single 
copious  stool  or  vomit  may  suddenly  lower  the  blood-pressure  to  a danger- 
ous extent,  necessitating  immediate  active  measures.  Half  to  one  pint 
of  normal  saline  may  be  injected  every  two  hours  at  a slow  rate,  with  the 
vessel  only  elevated  one  or  two  feet  above  the  buttocks.^  If  it  is  not 
retained  when  given  in  such  quantities,  the  plan  may  be  tried  of  contin- 
ued very  slow  injection,  as  in  Murphy  s method  of  treating  peritonitis. 
A stop-cock  in  the  course  of  the  tubing  allows  of  easy  regulation  of  the 
flow.  Watch  must  be  kept  that  the  tube  is  not  expelled  with  a passage 
of  a stool  into  the  bed.  I have  several  times  seen  the  pulse  pick  up,  and 
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the  specific  gravity  of  the  blood  fall,  as  a result  of  slow,  continued  rectal 
injections  in  patients  with  a blood-pressure  of  only  65  to  75  millimeters, 
and  intravenous  injections  were  thus  rendered  unnecessary  where  I 
scarcely  expected  to  be  able  to  do  without  them.  With  pressures  below 
65  to  70  millimeters  this  method  fails,  as  the  fluid  is  not  absorbed.  For 
rectal  injection  I use  90  grains  sodium  chloride  to  a pint  of  water  at 
blood  heat.  It  is  most  important  that  rectal  injections  should  be  con- 
tinued until  free  action  of  the  kidneys  is  obtained;  this  is  seldom  less 
than  two  days,  although  the  quantity  and  frequency  of  the  rectal  saline 
injections  may  be  reduced  as  soon  as  a fair  amount  of  urine  is  passed. 

Subcutaneous  Injections  of  Salt  Solutions. — A more  certain  and  rapid 
method  of  getting  tire  salt  solution  into  the  circulation  in  cholera  is  by 
injecting  it  into  the  loose  subcutaneous  tissues  of  the  chest-wall,  axilla, 
or  thighs,  as  is  often  done  in  the  treatment  of  surgical  shock.  This  plan 
was,  I believe,  first  largely  used  in  cholera  by  Wall,  both  in  India  and  in 
Europe.  It  is  of  considerable  value,  especially  when  the  circumstances 
do  not  allow  of  the  more  efficient  intravenous  injections.  The  objections 
to  the  method  are  that  it  is  difficult  to  introduce  subcutaneously  the  large 
quantities  of  fluid  necessary  in  the  severe  collapse  of  cholera,  and  in 
addition,  if  the  pulse  at  the  wrist  has  completely  failed,  the  fluid  may 
not  be  absorbed  in  time  to  restore  the  rapidly  ebbing  circulation. 
Indeed,  I have  seen  a patient  die  of  collapse  with  a large  amount  of 
fluid  in  his  subcutaneous  tissues,  which  had  been  injected  by  the  slow, 
continued  method,  but  had  not  been  absorbed.  Another  drawback  is 
that,  owing  to  the  low  vitality  of  the  tissues  in  cholera  and  the  frequent 
absence  of  perfect  aseptic  conditions,  very  extensive  abscess  formation 
is  unavoidable  in  a certain  number  of  cases,  which  will  greatly  retard 
convalescence,  even  if  it  does  not  turn  the  scale  against  the  patient. 
For  these  reasons,  I very  seldom  use  the  subcutaneous  method  in  the 
collapse^  stage  in  hospital  practice,  where  facilities  for  the  more  satis- 
factory intravenous  injections  are  always  ready  at  hand.  Nevertheless, 
in  the  absence  of  the  latter,  repeated  subcutaneous  salines  are  of  great 
value,  and  hypertonic  solutions  should  be  used  in  all  cases  in  which 
rectal  injections  are^  not  likely  to  be  of  service,  the  strictest  antiseptie 
and  aseptic  precautions  being  taken. 

IntraperitoTLeal  Injections  of  Salt  Solutions. — In  order  to  overcome 
the  drawbacks  to  the  subcutaneous  injections,  and  to  furnish  a more 
simple  and  rapid  method  of  replacing  the  lost  fluids  than  the  intra- 
venous one,  I have  devised  the  instrument  shown  in  Fig.  99,  to  allow 
of  intraperitoneal  injections.  It  consists  of  a steel  eannula,  the  distal 
end  of  which  is  sharpened  like  a cork  borer,  while  a flange  near  the  other 
end  prevents  it  slipping  in  too  far.  A blunt  stilette  is  provided  for 
cleaning  and  oiling  the  interior.  After  carefully  cleansing  the  sldn,  as 
tor  a surgical  operation,  an  incision  about  half  an  inch  in  length  is  made 
with  a narrow-bladed  knife,  just  below  the  navel  (as  the  peritoneum 

ft  ^ front  of  the  cannula),  and  carried 

through  the  subcutaneous  tissues  as  deeply  as  is  safe.  The  cannula 
(without  the  stilette)  is  now  inserted  to  the  bottom  of  the  wound,  and, 
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Fig.  99. 


Nati  '^izr . 
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with  a finger  placed  near  the  point  to  prevent  it  suddenly  slipping 
forcibly  into  the  peritoneal  cavity,  it  is  made  to  penetrate  the  remaining 
tissues  by  a steady,  boring  motion,  during  which  the  abdominal  wall 
is  held  up  by  an  assistant.  As  much  as  three  pints  of  hypertonic  salt 
solution  can  be  easily  run  in  within  about  ten  minutes  in  an  adult,  this 
being  the  maximum  advisable  at  one  time.  After  withdrawing  the 
cannula,  a stitch  is  inserted  through  the  skin  and  fascia  and  collodion 
applied.  The  injection  can  readily  be  repeated  through  the  .same  wound 

if  necessary.  Care  must  be  taken  not  to  run 
in  sufficient  fluid  to  embarra,ss  the  action 
of  the  diaphragm.  The  abdomen  should 
never  be  distended  so  that  the  fluid  is  under 
marked  pressure.  If  any  pulse  remains  at 
the  wrist  the  fluid  is  rapidly  absorbed,  with 
an  accompanying  rise  of  blood-pre.ssure  and 
a decrease  in  the  concentration  of  the  blood. 

I have  also  seen  early  reestablishment  of  the 
renal  secretion  ensue.  Favorable  results  fol- 
lowing the  use  of  this  method  have  been 
reported  to  me  from  two  of  the  Calcutta 
hospitals.  I have  also  used  it  with  succe.ss 
in  several  cases,  chiefly  in  children,  when 
veins  are  very  small.  I much  prefer  the 
intravenous  method  when  feasible,  but  con- 
sider the  intraperitoneal  injections  to  be  a 
useful  substitute  when  circumstances  do  not 
allow  of  the  former,  as  it  is  simpler  and 
quicker.  In  moribund  patients  the  fluid 
will  not  be  absorbed  quickly  enough  from 
the  abdominal  cavity,  and  intravenous  in- 
jections are  essential.  With  this  exception 
the  indications  are  the  same  as  for  the  later 
method.  Some  further  rise  of  blood-pressure 
can  be  obtained  by  pressure  on  the  dilated 
portal  system,  hy  means  of  an  abdominal  binder  applied  after  the  intra- 
peritoneal injection;  the  effect  on  the  respirations  should  be  carefully 

watched.  _ , , . 

iTitvcivsTious  iTijcctioTLS  of  S(xlt  SolutioTi,  Tlic  nistory  of  the  use  oi 
intravenous  saline  injections  in  cholera  is  a long  and  checkered  one, 
which  may  be  only  briefly  referred  to  here.  They  were  flrst  used  by  Drs. 
Latta  and  Mackintosh,  in  Edinburgh  in  1831  in  166  cases,  with  a mortality 
of  84  per  cent.  From  that  time  on  they  have  been  repeatedly  tried  and  as 
often  abandoned.  The  immediate  effect  in  reviving  apparently  moribund 
patients  is  remarkable,  but  of  very  brief  duration.  Wall,  m 1893,  with 
the  advantage  of  Lord  lister’s  antiseptic  methods,  enthusiastically 
advocated  intravenous  injection  in  cholera,  and  recorded  a success  after 
six  injections,  yet  his  mortality  in  193  cases  was  a little  over  70  per  cent. 
Goodeve,  of  the  Calcutta  Medical  College  Hospital,  writing  in  18^0,  was 
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Cannula  for  intraperitoneal 
transfusion. 
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very  doubtful  whether  the  mortality  of  cholera  was  reduced  by  this 
measure.  The  method  largely  went  out  of  use  in  India  in  recent  years 
up  to  1906,  when  it  was  again  tried  by  myself,  with  the  help  of  Captain 
J.  W.  D.  Megaw,  I.  M.  S.  Like  our  predecessors,  we  used  normal  salt 
solution,  but  only  obtained  very  fleeting  improvement,  while  the  reduction 
in  the  mortality  was  so  slight  (51  per  cent,  against  59  previously)  that  the 
method  was  once  more  given  up,  during  1907,  as  of  very  little  value. 

It  then  occurred  to  me  that  if  the  salts  of  the  blood  become  con- 
centrated as  a result  of  the  great  loss  of  fluid  in  cholera,  then  the  injection 
of  normal  salt  solution  would  once  more  reduce  the  proportion  of  salts  in 
it,  and  so  might  aid  the  outflow  through  the  damaged  intestinal  mu- 
cous membrane.  I,  therefore,  determined  to  try  the  effect  of  injections 
of  stronger  saline  solutions,  to  maintain  a high  salt  content,  which  would 
tend  to  cause  the  osmotic  currents  to  carry  fluid  into  the  blood  rather  than 
to  allow  it  to  escape  from  it.  x\t  the  same  time,  I carried  out  an  inves- 
tigation of  the  amount  of  chlorides  in  the  serum  in  cholera,  which  fur- 
nished an  additional  reason  for  using  strong  saline  solutions  to  replace 
the  large  amount  of  salts  lost  in  the  rice-water  stools  of  cholera.  I am 
greatly  indebted  to  Captain  Maxwell  Mackenzie,  I.  M.  S.,  for  carrjdng 
out  the  earlier,  very  successful  hypertonic  transfusions  for  me. 


Table  II. — Results  of  Different  Forms  of  Treatment  of  Cholera. 


Period. 

Treatment. 

Cases. 

Deaths. 

Per 

Deaths. 

centage. 

Recoveries. 

1895-1905. . . 

1906  

1907  

1908-1909. . . 
Aug.,  1909  \ 
May,  1910  j 1 

Rectal  and  subcutaneous  salines  . 
Normal  saline  intravenously.  . 

Rectal  and  subcutaneous  salines.  . . 
Hypertonic  intravenous  salines .... 
Hypertonic  intravenous  salines  plus  I 
oxidizing  agents / 

1243 

112 

158 

294 

91 

783 

57 

94 

96 

22 

59.0 

51.9 

59.5 

32.6 

24.2 

41.0 

49.1 
40.5 
67.4 

75.8 

Calcutta  L an  ideal  place  for  testing  the  value  of  the  hypertonic 
saline  transfusions,  as  records  exist  of  the  results  of  former  treatment  at 
the  Medical  College  Hospital  for  eleven  years  before  the  revival  of  in- 
travenous injections  in  1906.  The  death-rate  differed  little  from  year  to 
year,  although  each  quarter  has  its  own  mortality,  which  is  highest  in  the 
first  three  months,  and  lowest  in  the  third  or  rainy  quarter.  Table  II 
gives  the  data  illustrating  the  results  of  different  forms  of  treatment,  and 
clearly  shows  that  the  death-rate  has  been  reduced  to  but  little  more  than 
halt  ol  the  former  figure  by  the  introduction  of  hypertonic  transfusions. 

uring  the  last  ten  months,  by  the  addition  of  treatment  directed  toward 
destroying  the  toxins  within  the  bowel,  the  death-rate  has  fallen  still 
ur  er  o 4 per  cent.,  or  a two  and  a half  fold  reduction  on  the  original 
mortality  for  the  same  months  of  the  eleven  years,  from  1895  to  1905  in- 
c usive.  As  my  observations  of  the  hypertonic  injections  now  extend  over 
two  and  a half  years,  during  which  upward  of  .T50  cases  have  been  ad- 
mitted  no  possible  doubt  can  remain  that  a great  advance  has  been  made 
the  treatment  of  this  terrible  disease.  All  deaths  in  patients  admitted 
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in  a moribund  state,  as  well  as  those  suffering  from  complications,  are 
included.  Moreover,  for  some  time  past  the  diagnosis  has  Ijeen  con- 
firmed bacteriologically,  and  as  only  cases  with  a characteristic  history 
and  typical  symptoms  are  included,  the  figures  may  safely  be  taken  as 
reliable. 

Indications  for  Intravenous  Saline  Injections  in  Cholera. — I i-egard 
a blood-pressure  below  70  millimeters  of  Ilg.  at  the  wrist  as  the  most 
essential  indication  for  the  injection  of  saline  solution  into  a vein.  This 
means  a very  feeble  and  soft  pulse.  It  should  be  accompanied  by  an 
increase  in  the  specific  gravity  of  the  blood  to  1000  or  over,  for  in  the 
later  reaction  stage  of  cholera  low  blood-pressure  may  be  combined  with 
a normal  or  even  a subnormal  specific  gravity,  in  which  case  copious 


Fig.  100. 


Stopcock  cannula  and  graduated  bulb  for  transfusion  at  regulated  rates. 


saline  intravenous  injections  are  dangerous,  on  account  of  their  tendency 
to  produce  oedema  of  the  lungs.  In  addition  to  these  primary  indications 
there  are  others  depending  on  the  condition  of  the  patient;  namely, 
marked  restlessness,  severe  cramps,  or  cyanosis.  These  symptoms  are 
practically  always  associated  with  very  marked  failure  of  the  pulse  and 
concentration  of  the  blood,  due  to  great  loss  of  fluid.  When  the  blood- 
pressure  is  on  the  borderland,  between  65  and  75  millimeters,  if  rest- 
lessness and  cramps  are  present,  or  the  specific  gravity  of  the^  blood  is 
above  1065,  no  time  should  be  lost  in  giving  an  intravenous  injection, 
but  if  the  patient  is  quiet,  and  the  general  condition  fairly  good,  it  may 
be  advisable  to  first  try  rectal  injections.  Restlessness,  cramps,  and 
cyanosis  are  at  once  relieved  by  an  intravenous  injection,  the  patient 
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not  infrequently  falling  asleep  before  the  injection  is  completed.  One 
of  the  veins  at  the  bend  of  the  elbow  is  most  convenient,  especially  the 
median  basilic.  A large  vein  is  also  available  in  front  of  the  inner 
malleolus,  and  is  well  marked  in  children,  but  the  fluid  will  run  in  more 
slowly  here.  In  children  I have  also  used  the  internal  saphenous  in  the 
thigh,  on  account  of  its  great  size,  but  this  is  seldom  necessary  in  those 
over  six  years  of  age  if  the  cannula  shown  in  Fig.  100  is  at  hand.  The  end 
tapers  slightly,  so  that  it  readily  enters  quite  a small  vessel,  and,  being 
pushed  well  in,  can  be  securely  tied.  It  has  been  made  for  me  by 
Messrs.  Down  Bros,  of  London.  As  the  veins  are  collapsed  in  cholera, 
it  is  advisable  to  tie  a bandage  round  the  limb  above  the  site  of  injection 
to  distend  the  vessel.  The  vein  may  be  exposed  by  a small  incision,  no 
anesthetic  being  necessary.  After  tying  the  lower  end,  an  oblique  cut  is 
made  with  scissors  through  about  half  the  circumference,  just  distal  to  a 
point  held  by  a forceps  gripping  only  the  superficial  wall,  thus  forming 
a small  flap,  beneath  which  the  cannula  can  be  readily  passed  into  the 
vessel.  All  air  having  been  previously  expelled  from  the  tubing,  the 
bandage  is  loosened,  and  the  fluid  allowed  to  run  in  by  gravitation,  the 
vessel  being  placed  on  a stand  two  or  three  feet  above  the  level  of  the 
bed.  A piece  of  sterile  gauze  should  be  laid  on  the  wound,  to  protect 
it  during  the  injection,  and  the  vessel  of  fluid  also  covered. 

Strength  and  Composition  of  the  Solution. — I have  used  with  success 
from  120  to  150  grains  of  sodium  chloride  to  the  pint,  but,  in  view  of  the 
large  amounts  commonly  necessary,  I advise  the  following: 

Sodium  chloride,  120  gr. 

Calcium  chloride,  4 <(  ’ 

Potassium  chloride,  0 « 

The  addition  of  the  last  two  salts  furnishes  the  three  chlorides  in  the 
same  proportion  as  Ringer’s  fluid,  with  which  a mammalian  heart  can 
be  kept  beating  for  many  hours,  although  with  sodium  chloride  alone 
it  will  soon  cease  to  act.  I have  arranged  with  both  Messrs.  Burroughs 
and  Wellcome  and  Messrs.  Parke,  Davis  and  Co.  to  put  this  combina- 
tion in  tablet  form,  so  that  four  of  them  dissolved  in  one  pint  of  sterile 
water  (any  pure  water  which  has  been  filtered  through  cotton-wool  and 
boiled  for  fifteen  minutes  suffices  in  an  emergencv)  will  make  a solution 
of  the  above  strength.  If  three  of  them  are  dissolved  in  the  same 
quantity  of  water,  the  solution  will  be  suitable  for  rectal  injections  or 
for  late  injections  in  the  reaction  stage  after  collapse  is  over,  and  the 
urinary  secretion  is  deficient.  Two  drachms  to  the  pint  of  sodium 
chloride  alone  (1.25  per  cent.)  is  also  quite  satisfactory,  and  has, 
ind^d,  been  used  in  the  majority  of  my  successful  transfusions. 

fhe  Temperature  of  the  FZwfd.— Although  in  cholera  collapse  the 
surface  temperature  is  much  below  normal,  yet  I find  the  rectal  reading 
IS  as  often  above  as  below  98.4°  F.  Experience  also  shows  that  saline 
injections  into  the  veins  are  almost  invariably  followed  by  a rigor,  with  a 
rapid  rise  of  the  axillary  temperature  to  100°  to  104°  F.,  and  very  occa- 
sionally ending  in  hyperpyrexia.  The  deficiency  of  the  surface  heat  is 
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thus  clearly  due  to  the  great  diminution  of  the  blood  circulating  through 
the  superficial  parts  and  extremities,  the  internal  temperature  being  com- 
monly high.  1,  therefore,  inject  the  fluid  at  as  nearly  as  possible  the 
normal  body  temperature  whenever  the  rectal  read  i ng  is  99  ° F.  or  over.  To 
allow  for  cooling  during  passage  tlirough  the  tul)ing,  the  fluid  .should  be 
at  100°  F.,  in  the  flask.  If,  however,  the  rectal  temperature  is  below 
normal,  the  fluid  in  the  vessel  should  be  at  a temperature  of  from  102°  to 
104°  F.  at  the  commencement  of  the  injection,  being  lowered  later  if  tlie 
surface  heat  returns.  Cases  with  a very  low  rectal  temperature,  such  as 
below  97°  F.,  are  extremely  critical,  and  nearly  always  terminate  fatally. 
Nichols  and  Andrews,  in  the  Philippine  Islands,  advise  a temperature 
of  43°  C.  (109.5°  F.)  for  the  fluid  in  the  fla,sk. 

The  Quantity  of  Saline  to  be  Injected. — By  measuring  the  volume 
of  corpuscles  and  serum  before  and  after  rapid  intravenous  transfusions, 
I found  that  in  an  adult  patient  with  marked  collapse,  and  little  or  no 
pulse  at  the  wrist,  four  pints  of  fluid  were  usually  required  to  dilute  the 
blood  to  about  the  normal  consistency  and  specific  gravity.  In  some 
very  severe  cases  even  this  quantity  was  not  sufficient  for  the  purpose. 
In  the  Philippines  1500  cubic  centimeters,  or  about  three  pints,  was  the 
average  amount  used,  although  larger  quantities  were  occasionally 
employed.  Here  again  the  specific  gravity  of  the  blood  is  a valuable 
clinical  guide.  If  it  is  found  to  be  raised  to  over  1064,  four  pints  may  be 
injected  in  an  adult  male  in  the  collapse  stage,  while  the  effect  can  be 
rapidly  gauged  by  taking  the  specific  gravity  again  before  concluding  the 
injection.  The  blood  may  be  safely  diluted  to  several  degrees  below 
normal,  so  as  to  allow  for  some  further  loss  of  fluid  taking  place  without 
collapse  being  at  once  reproduced.  I have  frequently  reduced  the  specific 
gravity  to  1050,  or  even  less,  with  good  results,  while,  if  the  last  pint  or 
two  is  given  slowly,  it  will  have  time  to  pass  into  the  tissues  and  does  not 
further  materially  dilute  the  blood. 

The  effect  on  the  blood-pressure  is  also  of  great  importance.  It  is 
not  sufficient  to  restore  the  pulse  to  a state  in  which  it  is  just  felt  at  the 
wrist.  An  apparently  very  fair  pulse-beat  will  often  be  found  with  a 
blood-pressure  of  only  70  to  80  millimeters.  This  is  sufficient  to  main- 
tain the  circulation  for  the  time  being,  but  not  high  enough  to  insure 
renewed  secretion  of  urine,  which  is  so  much  to  be  desired  to  remove 
from  the  blood  the  toxins  already  absorbed  from  the  bowel.  Further,  a 
moderate  loss  of  fluid  from  the  gastro-intestinal  tract  will  rapidly 
reproduce  dangerous  collapse  if  the  pressure  has  only  been  raised  to 
about  80  millimeters.  A normal  pressure  of  about  110  millimeters  or 
more  should  be  aimed  at,  which  will  insure  immediate  action  of  the 
kidneys  and  also  allow  of  some  fall  due  to  further  diarrhoea  without 
collapse  being  at  once  induced.  In  females  about  34  pints  will  suffice, 
and  in  children  from  ten  to  fifteen  years  of  age,  about  2 pints,  the 
specific  gravity  and  blood-pressure  serving  as  guides  to  the  precise 
amounts  required. 

Rate  of  Transfusion  and  Method  of  Regulating  It. — ^4Vhen  marked 
collapse  is  present,  the  saline  should  be  first  run  in  quickly  to  restore  the 
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pulse.  It  may,  as  a rule,  be  given  at  the  rate  of  about  1 ])int  in  five  min- 
utes, or  4 ounces  per  minute,  but  a careful  watch  must  be  kept  for  any 
signs  of  distress,  especially  in  elderly  persons.  If  severe  headache  or 
oppression  of  the  chest  is  produced,  or  the  breathing  becomes  quickened, 
the  rate  should  be  at  once  slowed.  If  the  stop-cock  cannula  is  not  avail- 
able, this  may  be  done  by  lowering  the  height  of  the  vessel  containing  the 
fluid,  or  by  means  of  a screw  clamp  on  the  rubber  tubing.  In  order  to 
be  able  to  run  in  fluid  at  any  required  rate,  I have  devised  the  simple 
apparatus  shown  in  Fig.  100.  The  cannula  has  a stop-cock,  by  means  of 
which  the  flow  through  it  can  be  easily  regulated.  The  glass  bulb  for 
holding  the  saline  is  graduated  from  above  down,  to  show  every  2 to  4 
ounces.  To  regulate  the  flow  the  bulb  is  filled  to  the  neck,  and  the  quan- 
tity which  enters  the  vein  in  one  minute  is  timed.  If  it  is  faster  than  is 
desired,  the  stop-cock  is  turned  partly  off  and  the  rate  again  timed,  and 
so  on,  until  the  desired  flow  is  obtained,  which  can  usually  be  done  by 
the  time  about  6 ounces  have  run  in.  The  speed  can  be  readily  slowed 
down  to  under  1 ounce  a minute.  In  cases  in  which  severe  diarrhoea 
continues  and  the  specific  gravity  of  the  blood  is  very  high,  it  is  some- 
times advisable  to  give  more  than  4 pints  at  a single  injection.  In  such 
patients  3 or  4 pints  are  first  given  quickly,  and  subsequently  1 or  2 
more  may  be  run  in  at  the  rate  of  1 ounce  per  minute,  so  that  it 
will  pass  into  the  tissues  without  materially  further  diluting  the  blood. 
The  sunken  appearance  of  the  eyes  may  then  largely  disappear,  the 
voice  once  more  regain  its  strength,  and  the  patient  be  afforded  a reserve 
of  fluid  which  will  lessen  the  liability  to  a rapid  recurrence  of  collapse. 
I adopted  this  plan,  as  I have  occasionally  met  with  cases  in  which, 
after  4 pints  had  been  given  with  immediate  good  effect,  a few  hours 
later  the  passage  of  a very  copious  stool  of  2 pints  or  more  was  accom- 
panied by  extreme  collapse,  proving  fatal  before  a second  transfusion 
could  be  performed.  Slow,  continued  transfusion  can  also  be  carried 
out  in  the  same  manner,  and  I have  kept  it  up  for  several  hours  in 
desperate  cases,  although  without  much  success. 

Dr.  Cox,  in  Shanghai,  has  used  continued  intravenous  transfusion  of 
normal  saline  by  means  of  an  ingenious  self-regulating  apparatus.  He 
has  thus  given  as  much  as  17  pints  at  one  time,  and  in  one  instance  28 
pints,  with  ultimate  recovery,  the  fluid  passing  out  by  the  bowel  as  fast  as 
it  ran  into  the  veins.  He  has  reported  favorable  results  in  Chinese 
patients.  With  hypertonic  solutions  I have  not  found  it  necessary  to 
give  anything  like  such  heroic  quantities,  the  administration  of  which  re- 
quires more  continuous  skilled  attendance  and  elaborate  apparatus  than 
is  usually  likely  to  be  available  in  cholera  outbreaks  in  tropical  countries. 
Dr.  Cox  runs  in  the  fluid  at  a temperature  of  103°  to  104°  F.,  and  also 
applies  warmth  externally. 

Nichols  and  Andrews,  in  the  Philippine  Islands,  have  used  intra- 
venous injections  of  normal  saline  solutions  (0.85  per  cent,  sodium 
chloride),  with  a total  mortality  of  43.6  per  cent.,  which  was  25  per  cent, 
lower  than  with  subcutaneous  injections.  The  average  number  of  intra- 
venous injections  in  cases  recovering  was  1.8,  and  in  fatal  ones  2.6. 
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This  is  nuich  higher  than  with  my  hypertonic  solutions,  with  which 
second  injections  were  comparatively  seldom  required.  Nearly  half  of 
those  cases  which  survived  collapse  tleveloped  uremic  symptoms,  and 
of  these,  two-thirds  proved  fatal. 

M.  A.  Vassilieva,  working  in  Russia  during  1909,  used  intravenous 
injections  of  normal  saline  solution  in  129  cholera  cases,  of  which  only  50 
recovered,  or  3S.7  per  cent.  With  hypertonic  salines  during  the  last  ten 
months  1 have  had  08  per  cent,  of  recoveries  among  62  cases. 

Repetition  of  Intravenous  Injections. — In  a great  majority  of  cases 
a single  hypertonic  transfusion  suffices  to  tide  over  the  collapse  stage, 
although  such  a favorable  result  was  rare  with  normal  salines.  A repe- 
tition of  the  hypertonic  saline  was  only  given  in  28.82  per  cent,  of  my 
cases.  Should  collapse  recur  after  the  former,  the  gravity  of  the  prog- 
nosis is  greatly  increased.  Such  cases  usually  terminated  fatally  up  to 
the  time  I commenced  the  plan,  to  be  presently  described,  of  destroying 
the  toxins  in  the  bowel.  Since  then  a much  larger  proportion  of  double 
and  even  triple  intravenous  injections  have  been  successful  in  saving 
life,  while  in  one  recovery  follow'ed  a fourth  transfusion.  The  indica- 
tions for  a repetition  of  the  process  are  the  same  as  for  the  first  injection, 
the  hypertonic  solution  being  again  used  if  the  watery  diarrhoea  con- 
tinues. If  the  rectal  temperature  is  above  normal,  the  saline  may 
safely  be  given  at  even  a slightly  subnormal  heat,  such  as  96°  F. 

Fluid  by  the  Mouth. — Extreme  thirst  is  one  of  the  most  distressing 
symptoms  of  cholera.  Drinking  fluid  often  excites  vomiting,  but  the 
sickness  of  cholera  is  mainly  due  to  the  evacuation  of  watery  fluid  ex- 
creted by  the  gastric  mucous  membrane,  and  probably  removes  some  tox- 
ins from  the  system.  As  there  is  seldom  much  retching,  any  exhaustion 
resulting  is  due  rather  to  the  amount  of  fluid  lost  than  to  the  efforts  of 
vomiting.  It  is  useless  to  give  a large  amount  of  fluid  by  the  mouth  at 
one  time,  as  it  is  sure  to  be  rapidly  expelled;  but  by  administering  an  ounce 
or  two  at  short  intervals,  it  is  surprising  how  much  will  be  retained  and 
absorbed — much  to  the  benefit  of  the  patient.  If  collapse  is  marked,  and 
especially  if  the  rectal  temperature  is  low,  it  is  not  advisable  to  give  ice  to 
suck,  but  in  the  contrary  conditions  it  is  often  of  value  in  allaying  the 
irritability  of  the  stomach.  I have  tried  weak  saline  and  acid  solutions  as 
drinlis,  but  have  not  seen  any  definite  benefit  from  them,  while  they  have 
the  disadvantage  of  reducing  the  amount  of  fluid  taken,  owing  to  the  pa- 
tient objecting  to  their  taste.  I,  therefore,  prefer  plain  water,  with  the 
addition  of  toxin-destroying  substances,  to  be  mentioned  later.  ^ 

Medicinal  Treatment  in  the  Stage  of  Copious  Evacuations  and 
Collapse. — So  various  are  the  remedies  that  have  been  extolled  as  of  great 
value  in  the  acute  stages  of  cholera,  that  it  is  safe  to  conclude  that  few  or 
none  of  them  have  any  specific  action  in  the  disease.  Their  sponsors  have 
too  often  been  misled  by  the  apparent  success  of  a new  drug  in  the  later 
mild  terminal  cases  of  an  epidemic,  forgetting  that  at  the  end  of  an  out- 
break the  mortality  will  often  be  but  about  half  of  that  of  the  earlier  cases, 
even  when  all  have  been  treated  in  the  same  manner.  T.  o obtain  reliable 
data  regarding  any  remedy  in  cholera,  either  every  other  case  must  be 
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treated  by  it  through  a fairly  long  series,  or  it  must  be  used  for  many 
months  in  an  endemic  area,  where  the  ordinary  mortality  of  each  season 
is  known.  Moreover,  the  drug  treatment  must  be  combined  with  saline 
injections,  preferably  of  hypertonic  solutions,  if  marked  collapse  is  pres- 
ent, for  unless  the  circulation  is  first  restored,  the  drug  will  have  little  or 
no  chance  of  exerting  any  beneficial  action.  As  eailier  recommenda- 
tions have  largely  lacked  the  desired  scientific  control,  I shall  first  give 
the  conclusions  I have  arrived  at  as  a result  of  several  years  careful 
observation  under  very  favorable  conditions  in  Calcutta  hospitals. 

Should  Opium  or  Morphine  Be  Given  in  Fully  Developed  Cholera? — The 
belief  of  the  older  Anglo-Indian  writers  in  the  value  of  opium  in  cholera 
is  strildng.  As  late  as  1893  Wall  advised,  in  the  stage  of  evacuations, 
before  complete  collapse  had  set  in,  that  12  minims  of  the  tincture  of 
opium  and  10  minims  of  dilute  sulphuric  acid  should  be  given  and 
repeated  if  necessary  after  two  hours.  If  vomiting  was  excessive,  he 
gave  the  opium  subcutaneously.  All  writers  are  agreed  that  during 
collapse  opium  should  not  be  given.  If  the  drug  is  of  value  in  the 
stage  of  evacuations,  it  should  also  do  good  in  checking  the  diarrhoea 
and  tendency  to  recurrence  of  collapse  once  that  condition  has  been 
removed  by  copious  saline  injections.  In  order  to  test  this,  I gave  a 
hypodermic  injection  of  morphine  or  opium,  either  before  collapse  had 
set  in  or  after  it  had  been  relieved  by  intravenous  salines,  to  every 
other  patient  of  two  series,  at  different  seasons  of  the  year,  amounting 
to  56  cases.  The  mortality  among  those  who  received  the  narcotic 
drug  was  39.3  per  cent.,  while  among  an  equal  number  treated  without 
any  opium  or  morphine  the  death-rate  was  only  25  per  cent.  Moreover, 
no  less  than  one-fourth  of  the  total  cases  treated  with  this  drug  died  with 
uremic  symptoms,  against  3.57,  or  one-seventh  of  the  former  number, 
among  the  non-opium  cases.  Nor  did  the  drug  appear  to  have  any  effect 
in  checking  the  evacuations  and  tendency  to  the  recurrence  of  collapse. 
I am,  therefore,  convinced  that  opium  in  all  its  forms  is  absolutely  in- 
jurious in  cholera  once  typical  colorless  evacuations  have  set  in,  and  I never 
allow  it  to  be  given  in  my  wards. 

Acids. — Dilute  hydrochloric  acid  in  the  form  of  a weak  drink  was 
freely  given  to  every  other  patient  in  a series  of  cases,  but  was  abandoned, 
as  the  results  were  distinctly  unfavorable.  This  treatment  also  failed  in 
tlie  Hamburg  outbreak  in  1892.  Dilute  acetic  acid  has  been  strongly 
recommended  by  Davidson  and  others,  but  I have  vei;‘y  little  experience 
with  it,  and  am  not  disposed  to  recommend  it  after  the  failure  in  my 
hands  of  dilute  mineral  acids. 

Intestinal  Antiseptics. — From  a very  early  date  large  doses  of  cal- 
omel were  greatly  used  in  cholera  in  India,  while,  since  the  discovery 
of  the  comma  bacillus  by  Koch  in  1883,  innumerable  chemicals  have 
been  recommended  to  destroy  or  limit  the  growth  of  the  organism  in  the 
intestine.  ^ None  of  them  have  come  into  general  use,  nor  do  any  appear 
to  be  an  improvement  on  calomel  itself.  Goodeve  considered  calomel 
to  be  at  least  harmless,  but  Wall  condemned  it,  together  with  castor  oil, 
as  positively  dangerous.  These  writers  referred  to  large  doses  (20  to 
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30  grains)  usually  given  in  their  clay.  Calomel  was  given  in  |-grain 
doses,  with  an  e(]ual  {]nantity  of  cninjihor,  every  cjuarter  of  an  hour  for 
from  four  to  eight  doses.  This  was  the  rcjutine  treatment  both  before 
and  during  1908  in  Calcutta,  when  the  mortality  was  so  greatly  reduced 
by  hypertonic  salines.  Jt  is  well  known  that  the  apj)earance  of  bile  in 
the  stools  is  a favorable  sign  in  cholera;  so  that  small  doses  of  calomel 
are  theoretically  correct,  and,  I believe,  are  of  some  service,  although 
large  amounts  are  dangerous.  Salol,  in  5-grain  doses,  appears  to  me  to 
have  been  of  use,  although  1 am  now  using  bismuth  salicylate  in  10-grain 
doses  as  a more  active  antiseptic  of  the  same  cla.ss.  During  the  early 
part  of  1909  eucalyptus  oil  was  tried,  but  the  results  were  not  cjuite  so 
favorable  as  with  small  doses  of  calomel.  Perchloride  of  mercury  has 
also  been  recommended,  but  its  irritant  qualities  are  di.sadvantageous 
in  cholera.  In  short,  I do  not  think  there  is  any  clear  evidence  in  favor 
of  the  curative  properties  of  any  of  the  antiseptic  drugs  hitherto  used  in 
cholera. 

The  Destruction  of  Toxins  in  the  Bowel  as  a Curative  Treatment 
of  Cholera. — The  failure  of  intestinal  antiseptics  to  reduce  the  mortality 
of  cholera  may  be  partly  explained  by  the  following  considerations. 
We  know  that  the  toxins  of  cholera  are  mainly,  if  not  entirely,  of  an 
intracellular  nature.  Any  antiseptic  drug  which  kills  the  comma  bacilli 
within  the  bowel  may  cause  them  to  break  up  and  dissolve  in  the  alkaline 
contents,  and  so  lead  to  rapid  absorption  of  the  toxins  with  aggrava- 
tion of  the  symptoms.  For  this  reason,  a more  rational  treatment 
for  cholera  would  be  to  attempt  to  destroy  the  toxins,  rather  than  the 
bacilli,  in  the  intestinal  canal.  A little  reflection  will  show  that  this  may 
not  prove  as  difficult  a task  as  might  at  first  sight  appear.  In  cholera  the 
bowel  is  so  thoroughly  cleared  out  of  fecal  matter  that  any  substance 
having  the  power  of  destroying  the  toxins  may  readily  come  into  intimate 
contact  with  the  poisons  formed  there,  as  the  comma  bacillus  penetrates 
but  little  into  the  mucous  membrane,  and  the  toxins  must  be  absorbed 
mainly  from  the  interior  of  the  digestive  tube.  Again,  bacterial  poisons 
belong,  for  the  most  part,  to  the  class  of  albumoses  and  other  unstable 
f(U'ms  of  albumin,  while  the  quantity  absorbed  from  the  intestine  must 
be  very  small  in  actual  weight,  on  account  of  its  extreme  toxicity.  As  I 
showed  some  years  ago,  the  exceedingly  toxic  albumoses  which  constitute 
the  active  principles  of  snake  venoms  are  all  readily  rendered  inert  by 
about  their  own  weight  of  such  an  oxidizing  agent  as  permanganate  of 
potash.  This  drug  can  be  readily  given  in  large  amounts  in  .such  a form 
as  to  dissolve  only  on  reaching  the  small  intestine.  It  can  also  be 
given  as  a weak  solution  by  mouth,  which  will  destroy  any  toxin  ex- 
creted in  the  watery  evacuations  from  the  mucous  membrane  of  the 
stomach,  much  in  the  same  way  as  it  acts  as  an  antidote  in  morphine 
poisoning,  while  some  of  it  will  doubtless  pass  on  into  the  small  intestine. 
Since  I have  adopted  this  plan  of  treatment,  in  addition  to  the  hypertonic 
saline  injections,  I have  obtained  markedly  better  results  than  in  previous 
years,  as  shown  in  the  last  line  of  Table  II.  Thus,  during  the  ten  months, 
from  August,  1909,  to  May,  1910,  inclusive,  there  have  been  only  22  deaths 
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among  91  cases  treated,  or  a mortality  of  24.2  per  cent.  During  the  same 
months  of  eleven  years,  1895-1905,  before  hypertonic  transfusions  were 
used,  the  mortality  was  just  60  per  cent.,  giving  a two  and  a half  fold  re- 
duction in  the  death-rate  by  the  present  treatment.  A still  better  test  of  the 
value  of  the  administration  of  permanganates  by  the  mouth  in  cholera  is 
afforded  by  comparing  the  mortality  of  the  severe  cases  requiring  intra- 
venous transfusion  before  and  after  the  use  of  this  remedy.  Thus,  with 
hypertonic  salines  alone,  out  of  170  cases  treated  by  intravenous  injec- 
tions the  death-rate  was  80,  or  47  per  cent.  Since  the  addition  of  oxid- 
izing agents  by  the  mouth,  62  hypertonic  transfusions  have  been  done, 
with  only  20  deaths,  or  32  per  cent.,  leaving  68  per  cent,  of  recoveries. 
When  it  is  remembered  that  extremely  few  of  these  patients  could  have 
recovered  without  transfusion,  these  results  are  remarkably  good. 
The  severity  of  the  disease  may  be  gathered  from  the  fact  that  in  37  per 
cent,  of  the  total  admissions  during  the  ten  months  of  the  new  treatment 
there  was  either  no  pulse  to  be  felt  at  the  wrist,  or  too  small  a one  to  allow 
the  blood-pressure  to  be  estimated;  that  is,  these  patients  were  almost 
moribund.  Yet  no  less  than  56  per  cent,  of  these  extreme  cases  were 
saved.  Again,  the  recent  further  improvement  in  the  results  is  certainly 
not  due  to  the  disease  being  of  a milder  type,  for  no  less  than  68  per  cent, 
of  the  admissions  required  transfusion— a higher  proportion  than  in  any 
previous  period. 

Another  marked  feature  of  the  permanganate  treatment  is  the  rapid- 
ity with  which  the  character  of  the  stools  completely  changes  from  very 
copious  rice-water  ones  to  small  green-colored,  but  still  fluid,  evacuations. 
At  the  same  time  the  number  of  comma  bacilli  in  them  enormously  de- 
creases. These  changes  have  frequently  occurred  within  twelve  hours  of 
admission,  and  almost  always,  within  twenty-four  hours,  the  general 
condition  and  blood-pressure  improving  markedly  at  the  same  time.  In 
short,  after  very  careful  and  ^^rolonged  trial  of  the  permanganates,  I am 
convinced  that  they  do  destroy  a large  amount  of  the  to.xins  within  the 
bowel  in  cholera,  and  have  a definite  specific  eflFect  in  reducing  the 
severity  of  the  attaclcs. 

The  simplest  way  of  giving  permanganates  is  by  mouth,  in  solution, 
wing  to  the  intense  thirst  in  cholera,  it  is  frequently  possible  to  get 
patients  to  drink  as  much  as  4 or  more  grains  to  the  pint,  which 
makes  a very  dark  solution.  I have  known  as  much  as  12  grains  to 
the  pint  to  be  taken  by  a European,  suffering  from  a very  severe  attack, 
and  rapid  recovery  ensue.  As  a rule,  it  has  to  be  diluted  much  further 
before  it  will  readily  be  swallowed.  The  potassium  salt  mav  be  used 
or  ^ IS  purpose,  but  I much  prefer  calcium  permanganate,  as  it  is  less 
^tringent  to  the  taste,  while  it  is  divalent,  and  so  gives  off  more  oxygen 
Ihe  patient  IS  encouraged  to  drink  as  much  as  he  can  of  the  solution,  and 
It  may  be_  given  m the  place  of  small  quantities  of  water  to  lessen  the  ten- 
as  addition,  the  permanganate  salt  is  given  in  pill  form 
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Make  a pill  and  coat  with  melted  salol  or  with  keratin,  so  that  it  will  not 
dissolve  until  it  reaches  the  intestine,  where  its  action  is  desired.  The 
pills  are  made  iij)  as  small  as  possible,  so  as  to  readily  pass  through  the 
pylorus.  They  are  rarely  vomited.  One  ])ill  is  given  every  (juarter  of 
an  hour  for  the  first  hour,  and  then  every  half-hour  for  three  hours  more, 
making  a total  of  20  grains  of  potassium  permanganate  in  the  first  four 
hours,  in  addition  to  the  (juantity  given  in  drinks.  The  pills  are  then 
omitted  for  four  hours,  and  barley  water  given,  if  thought  necessary,  to 
keep  up  the  patient’s  strength.  I have  lately  also  given  20  grains  of  bis- 
muth salicylate  as  an  antiseptic  in  5-grain  cachets  during  this  second 
four-hourly  period.  From  the  ninth  to  the  twelfth  hour  one  permanga- 
nate pill  is  again  given  every  half-hour,  making  1(5  grains  of  the  salt  in  the 
four  hours,  after  which  another  pause  of  the  same  time  is  allowed,  dhis 
procedure  is  continued  until  the  stools  have  changed  color  and  become 
much  less  in  quantity,  which  is  usually  the  case  within  twenty-four  hours. 
At  the  beginning  of  the  second  day,  16  grains  more  of  the  permanganate 
salt  is  administered  to  guard  against  a relapse.  When  the  acute  stage  is 
over,  the  blood-pressure  improves  and  the  thirst  is  greatly  diminished. 
If  the  patient  objects  to  the  permanganate  drinks,  it  is  advisable  to 
substitute  water,  as  it  is  important  to  get  as  much  fluid  absorbed  by  the 
stomach  as  possible  in  this  stage.  Calcium  and  sodium  permanganate 
are  so  extremely  deliquescent  that  it  is  difficult  to  make  them  up  in  pill 
form  in  the  tropics.  I have  also  tried  another  oxidizing  agent  in  similar 
doses,  namely,  sodium  persulphate,  both  in  solution  and  pill  form,  but 
it  is  also  difficult  to  make  up  in  the  latter  form  in  the  hot  season,  while 
it  is  more  irritating  to  the  stomach  than  permanganates.  Moreover, 
the  persulphate  has  much  less  effect  in  destroying  cholera  toxins  than 
permanganates.  For  example,  three-fourths  of  a culture-tube  of  dead 
cholera  bacilli  mixed  with  3 milligrams  of  calcium  permanganate  could 
be  safely  injected  intravenously  into  a pigeon,  although  one-third  of  that 
amount  without  the  salt  proved  fatal  in  a few  hours,  showing  that 
the  intracellular  toxins  are  rendered  inert  by  permanganate  salts,  and 
furnishing  a scientific  basis  for  my  plan  of  treatment.  These  tests, 
taken  with  the  results  already  mentioned,  justify  me  in  recommending 
this  method  of  dealing  with  cholera  in  addition  to  the  hypertonic  trans- 
fusions, especially  as  good  reports  of  the  combination  have  reached  me 
from  several  medical  men  in  India  who  have  recently  tried  it. 

The  suecess  of  such  an  oxidizing  agent,  given  by  the  mouth  in  cholera, 
suggests  a trial  of  oxygen  inhalations  in  severe  cases,  with  a view  to  des- 
troying the  toxins  already  absorbed  into  the  blood.  Owung  to  the  un- 
fortunate miscarriage  of  an  order  for  the  necessary  apparatus  from 
England,  I have  not  yet  been  able  to  put  this  idea  to  the  test,  but  it  is 

worthy  of  remembrance. 

Stage  of  Reaction.— When  the  copious  colorless  evacuations  arer^ 
placed  by  smaller  bile-containing  stools,  the  pulse  begins  to  slow  y regain 
its  strength  and  the  surface  warmth  reappears:  the  stage  of  reaction  is 
entered  on.  This  was  regarded  by  the  older  Anglo-Indian  ^ 

being  quite  as  dangerous  as  the  collapse  stage.  Apart  from  the  less 
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frequent  complications,  there  are  two  great  causes  of  fatalities  at  this 
period;  namely,  excessive  febrile  reaction  and  continued  suppression  of 
urine,  and  later  uremia.  The  latter  is  the  more  frequent  of  the  two,  and 
will  be  dealt  with  later. 

Excessive  Febrile  Reaction. — As  Norman  Chevers  pointed  out,  chol- 
era is  really  a fever  in  which  the  rise  of  temperature  is  masked  by  the 
deficiency  of  surface  circulation.  The  frequency  of  a high  rectal  tem- 
perature, even  in  collapse,  and  the  febrile  rise  when  the  circulation 
revives,  bears  out  his  statement.  This  reaction  is  not  rarely  excessive, 
producing  either  a typhoid-like  state,  or  only  too  frequently  actual  hyper- 
pyrexia, especially  in  the  hot  season.  This  may  occur  quite  apart  from 
the  use  of  any  saline  injections.  Thus,  at  the  Calcutta  European 
Hospital,  fatal  hyperpyrexia  caused  10  per  cent,  of  the  deaths  during 
recent  years  when  saline  injections  of  any  kind  were  rarely  given.  Indeed, 
every  patient  whose  temperature  rose  to  103°  F.  or  over,  apart  from  any 
transfusion,  died  in  the  reaction  stage.  This  very  serious  reactive 
fever  is  doubtless  due  to  absorption  of  the  cholera  toxins  from  the  bowel 
with  the  revival  of  the  circulation.  In  this  connection  it  is  worthy  of 
note  that  deaths  from  this  cause  have  become  less  frequent  since  my  plan 
of  using  permanganates  to  render  the  toxins  in  the  bowel  inert  has  been 
used.  Opium  appears  to  predispose  to  dangerous  reaction,  for  in  the 
European  hospital  the  drug  had  been  given  twice  as  frequently  to  those 
dying  in  this  stage  as  it  had  to  those  who  recovered  from  the  disease. 

Copious  intravenous  salines  at  body  heat  are  almost  invariably  fol- 
lowed by  a marked  rise  of  temperature,  commonly  accompanied  by  a 
rigor,  and  reaching  from  100°  to  103°  F.  Such  reactions  are  of  a favor- 
able nature,  while  a rise  of  the  axillary  temperature  to  even  104°  or  105° 
F.,  if  of  short  duration,  and  not  accompanied  by  delirium  or  loss  of  con- 
sciousness, does  no  harm,  although  alarming  at*  the  time.  On  the  other 
hand,  the  absence  of  any  reaction  at  all  is  of  grave  import,  being  most 
common  in  elderly  patients  with  low  vitality.  Hyperpyrexia  may 
rarely  occur,  and,  if  unconsciousness  ensues,  it  will  terminate  fatally  in 
spite  of  the  fever  being  rapidly  reduced  by  ice  to  the  head,  cold  pack, 
and  iced-water  enemata.  It  is  more  frequent  in  European  than  in 
native  patients,  being  evidently  due  to  an  overwhelming  dose  of  toxins 
being  absorbed  from  the  bowel.  I have  met  with  several  such  cases  in 
a single  outbreak  of  very  severe  cholera,  in  which  the  stools  presented 
a pure  culture  of  Koch’s  bacillus.  The  occasional  occurrence  of  this 
serious  complication  in  such  severe  attacks,  in  which  recovery  could  not 
have  taken  place  without  transfusion,  is  no  valid  argument  against  the 
routine  use  of  this  life-saving  measure,  which  has  actually  reduced  the 
number  of  deaths  in  the  reaction  stage. 

P^^ctical  indication  is  to  avoid  the  use  of  hot-water  bottles  and 
other  methods  of  combating  the  low  surface  temperature  when  trans- 
tusion  IS  done  and  m the  reaction  stage.  I have  seen  hot-water  bottles 
still  surrounding  a patient  at  the  time  his  temperature  was  rapidlv  be- 
coming hyperpyrexial  during  an  intravenous  injection  of  saline  *fluid. 
Personally,  I never  allow  hot-water  bottles  to  be  used  in  the  collapse  stage, 
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as  the  rectal  temperature  is  very  rarely  below  normal,  exee]jt  in  patients 
re(piiring  immediate  transfusion,  which  in  itself  will  raise  it.  The  de- 
ficiency of  circulation  through  the  surface  and  extremities  is  a conserva- 
tive process  to  retain  the  small  amount  of  blood  for  the  vital  centres. 
To  drain  it  into  less  im])ortant  parts  is  only  to  increase  the  collapse  and 
thus  to  harm  the  patient. 

Do  Not  Check  the  Diarrhoea  in  the  Stage  of  Eeaction. — Once  the 
collapse  stage  is  over  and  the  j)ulse  has  returned,  the  natural  inclina- 
tion is  to  again  resort  to  astringent  remedies  to  finally  stop  the  now 
greatly  diminished  diarrhoea.  Ex|)erience  has  convinced  me  that  this 
is  absolutely  wrong,  owing  to  its  leading  to  a greater  absorption  of 
toxins  through  the  damaged  intestinal  mucous  membrane.  I,  therefore, 
use  no  astringent  remedies  whatever  in  this  stage,  but  leave  the  repara- 
tory  processes  in  the  bowel  entirely  to  nature.  Opium  and  acetate  of  lead 
at  this  period  are  absolutely  deadly  as  actively  predisposing  to  fatal  sup- 
pression of  urine.  Acids  are  not  so  positively  injurious,  but  I have  seen 
fatal,  late  reactive  fever  follow  their  use,  as  if  toxic  absorption  had  been 
increased.  The  diarrhoea  will  cease  by  itself  in  good  time  if  the  diet  is 
properly  regulated.  As  long  as  rectal  saline  injections  are  continued, 
fairly  frequent  but  colored  watery  motions  will  be  passed,  but  this  is  of 
no  consequence,  and  stops  when  the  salt  solutions  can  be  safely  omitted. 

Diet I have  already  mentioned  that  only  barley-water  is  given  in 

the  earlier  stages  of  cholera.  This  should  be  continued  more  freely 
during  reaction.  The  utmost  caution  is  necessary  in  adding  to  the  diet. 
The  too  early  administration  of  milk,  soup,  or  jellies  which  contain 
animal  albumins  is  particularly  liable  to  bring  on  a relapse,  with  copious 
watery  stools,  and  may  thus  be  far  more  dangerous  than  a couple  of  days’ 
starvation.  In  severe  cases  they  should  be  entirely  withheld  for  two  or 
three  days,  and  farinaceous  foods  only  given,  thin  arrowi-oot  being  first 
added,  ^^^len  milk  is  given  it  should  be  in  the  form  of  whey,  so  as 
to  avoid  the  irritant  action  of  casein  curds.  When  the  diarrhoea  has 
stopped  for  two  or  three  days,  custards  and  other  light  solid  food  may  be 
commenced,  and  the  diet  gradually  increased  with  the  improvement  of 
the  general  condition  and  appetite  of  the  patient.  ^ As  long  as  the 
kidneys  are  not  acting  freely,  especial  caution  in  giving  soups  rich  in 
nitrogenous  extractives  must  be  exercised.  It  is  surprising  how  rapidly 
the  digestive  tract  usually  resumes  its  functions  after  the  terrible  upset 
caused  by  the  cholera.  With  the  above  precautions  the  diet  rarely  gives 
much  trouble  in  the  after-treatment  of  the  disease. 

Medicinal  Agents. — Alcohol  was  nearly  universally  condemned  by  the 
older  Anglo-Indian  writers  as  absolutely  injurious  in  cholera.  Alac- 
namara  earnestly  protested  against  the  use  of  any  alcohol  in  the  dis- 
ease, which  he  believed,  “both  theoretically  and  practically,  to  be  the 
cause  of  unmitigated  evil.”  Wall,  on  the  other  hand,  considered  that 
dilute  alcohol  in  small  quantities  was  beneficial,  but  in  large  ones  highly 
injurious.  The  most  serious  objection  to  this  drug  is  that  its  powerfu 
effect  in  dilating  the  .surface  vessels  only  increases  the  collapse,  while 
it  is  useless  to  stimulate  the  heart  when  the  circulatory  failure  is  due 
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to  deficient  fluid  in  the  vessels.  I hold  strongly  that  it  should  not  be 
given  as  a routine  measure,  and  never  in  the  acute  stages.  During  con- 
valescence it  may  occasionally  be  of  service  in  those  who  have  been 
accustomed  to  its  regular  use. 

Ammonia  is  recommended  as  a stimulant  by  many  of  the  older 
writers.  I have  found  it  of  great  value  in  the  reaction  stage,  especially 
if  there  is  any  tendency  to  congestion  of  the  lungs.  It  may  be  given  in 
the  form  of  ammonium  carbonate  with  sal  volatile  every  four  hours,  five 
minims  of  tincture  of  digitalis,  and  10  minims  of  tincture  nucis  vomicae 
being  added  if  the  blood-pressure  is  deficient  and  urinary  secretion  not 
free. 

Chloroform  and  am^jl  nitrite  have  been  recommended  for  the  relief 
of  cramps  in  cholera,  but  when  this  symptom  is  severe,  it  is  an  indication 
for  immediate  transfusion,  which  stops  the  pain  at  once  by  removing  the 
deficient  circulation  and  oxygenation  of  the  muscles,  so  I have  never  had 
occasion  to  use  these  powerful  drugs  in  cholera. 

Atropine  has  been  suggested  in  the  stage  of  collapse  by  Sir  Lauder 
Brunton,  but  I have  not  yet  been  able  to  adequately  test  it.  In  one 
patient,  admitted  with  threatened  uremia,  who  had  taken  an  excess  of 
opiates,  hypodermics  of  atropine  certainly  did  much  good. 

Serum  Therapy.  A great  deal  of  research  work  has  been  done  in 
European  laboratories  in  the  preparation  of  anticholeraic  serums,  and 
these  have  been  shown  experimentally  to  have  distinct  anti-endotoxic 
action.  In  practice  they  have  not  yet  been  proved  to  be  very  efficacious, 
although  some  apparent  reduction  in  the  mortality  of  cholera  has  been 
reported  in  a few  small  series  of  cases.  Thus  Berdnikoff,  using  Schuru- 
pow  s serum,  had  a death-rate  of  59  per  cent,  of  44  cases  treated  with  the 
serum,  against  72  per  cent,  of  deaths  in  25  controls.  From  30  to  50  cubic 
centimeters  of  serum  were  injected,  either  intravenously  or  subcuta- 
neously. It  is  hardly  to  be  expected  that  this  treatment  by  itself  could  be 
of  very  much  value  in  the  severer  forms  of  cholera  with  marked  collapse 
but  the  serum  treatment  is  well  worthy  of  further  trial,  in  combination 
with  hypertonic  saline  injections,  to  determine  if  a still  further  reduction 
of  the  mortality  over  that  obtained  by  hypertonic  salines  alone  can  be 
obtained.  It  should  be  used  m every  other  case  in  which  transfusion  is 
necessary,  so  that  an  equal  number  of  control  cases  will  be  available  to 
allow  of  correct  deductions  as  to  its  value  being  drawn 

Measures  to  Insure  Free  Action  of  the  Kidneys  After  Cholera  - 
By  far  the  most  important  part  of  the  treatment  of  the  later  stages  of 
cholera  is  concerned  with  the  reestablishment  of  the  renal  secretion 
hich  IS  entirely  m abeyance  during  collapse  of  any  severity.  Unless  this 
takes  place  within  a very  few  days,  death  is  inevitable  from  a combination 

stritniS;  r”'"-  of  oases  in  which  tlhs 

serious  complication  is  most  commonly  met  with.  First,  very  severe 

co^:  ’"“n  o‘‘®oulty  been  tided  over  the  collapse  stage  bv 
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third  dav  aLr  '^ith  commencing  uremia  about  the 

third  day  after  the  onset  of  the  disease.  If  has  long  been  held  tliat  the 
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continued  suppression  of  urine  after  cholera  is  due  to  the  seereting  epi- 
thelium having  been  irretrievably  damaged  by  the  toxins  of  the  disease. 
My  observations,  however,  intlicate  that  tliis  is  rarely  the  case,  the  trouble 
being  nearly  always  solely  dependent  on  deficient  blood-pressure.  This 
will  be  clear  from  the  simple  statement  that  during  1909  no  patient 
whose  blood-pressure  was  raised  to  over  105  died  with  uremic  .symptoms, 
while  every  patient  surviving  collapse,  but  whose  blood-])ressure  remained 
permanently  below  95  to  100  millimeters  of  Ilg.,  did  succumb  to  this 
complication.  Recently  cases  of  fatal  uremia  have  very  occasionally 
been  met  with  a higher  blood-pressure,  but  when  a postmortem  was 
obtained,  either  old-standing  organic  disease  of  the  kidney,  such  as  a 
greater  or  less  degree  of  granular  change  or  tight  stricture  of  the  urethra 
with  back-pressure,  was  almost  always  found.  Moreover,  I have  carried 
out  a number  of  experiments  to  ascertain  what  pressure  w'as  necessary 
to  obtain  free  perfusion  of  normal  saline  solution  through  the  renal  cir- 
culation postmortem.  They  showed  that  in  fatal  post-choleraic  uremia  a 
pressure  of  SO  to  100  millimeters  of  Hg.  pressure  was  required  for  this 
purpose,  against  one  of  20  to  30  millimeters  in  the  kidneys  of  subjects 
dying  of  such  diseases  as  pneumonia,  etc.  This  marked  obstruction  to 
the  renal  circulation  after  cholera  appeared  to  be  usually  due  to  extreme 
congestion  and  often  hemorrhages  into  the  substance  of  the  organ,  and  I 
have  observed  that  uremia  is  most  frequent  in  cases  in  which  the  stools 
had  been  hemorrhagic  in  character  in  the  acute  stage.  The  pressure 
required  for  perfusion  postmortem  could  usually  be  reduced  by  10  to  20 
millimeters  by  peeling  off  the  tense  capsule.  Enough  has  been  said  to 
show  the  imperative  necessity  of  daily  estimations  of  the  blood- pressure 
in  the  after-treatment  of  cholera,  and  the  adoption  of  every  possible 
means  to  raise  it  to  the  point  necessary  to  in.sure  the  free  action  of  the 
kidneys.  Since  this  has  been  done,  the  mortality  from  uremia  has  been 
greatly  reduced,  and  a number  of  cases  with  prolonged,  complete  or 
nearly  complete,  suppession  of  urine  have  been  saved.  These  measures 
were  adopted  in  1909,  during  which  the  proportion  of  deaths  from 
uremia  to  total  admissions  fell  from  13  to  7 percent.,  in  spite  of  many 
severe  cases  of  cholera  being  tided  over  collapse  by  hypertonic  trans- 
fusions to  face  the  dangers  of  continued  suppression  of  urine.  The 
following  are  the  measures  which  have  been  successfully  used  for  pre- 
venting and  treating  post-choleraic  uremia.  In  the  Philippine  Islands 
28  per  cent,  of  the  patients  who  survived  collapse  died  of  uremia. 
My  corresponding  figure  is  16  per  cent.,  so  it  is  clear  that  hypertonic 
transfusion  does  not  predispose  to  uremia. 

Flushing  the  System  with  Fluid. — ^As  already  mentioned,  copious 
intravenous  saline  injections  are  often  followed  by  the  immediate  secre- 
tion of  considerable  quantities  of  urine — clear  proof  that  damage  to  the 
renal  epithelium  is  not  the  cause  of  absence  of  secretion  during  collapse. 
If  the  blood-pressure  remains  at  about  100  mhHmeters  after  the  copious 
evacuations  have  ceased,  there  is  usually  no  difficulty  in  getting  sufficient 
fluid  into  the  system  to  flush  the  kidneys  and  rapidly  remove  all  signs  of 
toxemia.  For  this  purpose,  drinks  of  small  quantities  of  fluid  at  a tune 
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should  assiduously  be  pressed  on  the  patient.  In  addition,  from  half  to 
one  pint  of  normal  saline  solution  should  be  given  by  the  rectum  every 
two  to  four  hours  until  some  40  ounces  of  urine  have  been  passed  within 
twenty-four  hours.  If  the  urinary  secretion  remains  deficient,  the  blood- 
pressure  and  the  specific  gravity  of  the  blood  should  be  estimated.  If 
the  blood-pressure  is  low,  such  as  from  SO  to  90  millimeters,  and  the 
specific  gravity  be  above  the  normal,  such  as  1060  or  over,  it  is  clear  that 
there  is  still  a dangerous  deficiency  of  fluid  in  the  circulation.  One  or 
two  pints  of  normal  saline  solution  should,  therefore,  be  given,  either 
subcutaneously  or  by  the  slow  intravenous  method,  in  accordance  with 
the  degree  of  deficiency.  Several  critical  cases  have  recently  been  saved 
by  these  measures,  the  renal  secretion  having  been  restored  within  a few 
hours  after  having  been  in  nearly  or  complete  abeyance  for  two  or  more 
days.  If,  however,  the  specific  gravity  of  the  blood  is  already  below  the 
normal,  it  will  not  be  safe  to  inject  saline  solutions  for  fear  of  inducing 
oedema  of  the  lungs.  Reliance  must  now  be  placed  on  the  following  two 
classes  of  remedies  to  raise  the  blood-pressure  to  the  necessary  point. 

Cardiac  tonics  should  be  given  to  increase  the  force  of  the  heart. 
For  this  purpose  I first  give  digitalin  in  j-^-grain  doses  morning  and 
evening,  the  tincture  being  omitted  from  the  ammonia  mixture  if  that 
is  also  being  taken.  Caffeine  may  be  given  hypodermically  instead  of 
digitalin,  if  preferred.  If  the  deficiency  still  persists,  I give  -j^-g-grain  of 
strophanthin  intravenously  not  less  than  twelve  hours  after  the  last  dose 
of  digitalin,  and  have  seen  it  followed  by  freer  action  of  the  kidneys  and 
ultimate  recovery  in  several  serious  cases.  It  has  the  advantage  of 
dilating  the  renal  vessels  in  addition  to  stimulating  the  heart. 

Vasoconstrictor  drugs,  such  as  adrenalin  and  pituitary  extract,  are 
also  of  great  value.  The  former  may  be  given  in  the  rectal  injections  and 
hypodermically  in  10-  to  20-minim  doses  of  the  1 to  1000  solution, 
every  four  to  six  hours.  Intravenously  in  very  dilute  form  (1  to 
100,000)  it  may  also  be  useful  in  flushing  the  kidney,  but  the  danger  of 
the  sudden  high  pressure  thus  induced  on  the  greatly  enfeebled  heart 
necessitates  great  caution  in  this  mode  of  administration.  By  the  use 
of  these  various  drugs  I was  able  to  raise  the  blood-pressure  of  a patient, 
admitted  very  late  with  extremely  labored  breathing  of  advanced  post- 
choleraic  uremia,  from  84  to  105,  when  urine  once  more  appeared,  after 
three  days’  complete  suppression.  On  the  following  day  the  pressure 
reached  115,  and  40  ounces  of  urine  were  passed,  followed  by  150  in  the 
sueceeding  twenty-four  hours,  with  complete  recovery.  In  short,  I 
regard  the  discovery  of  the  relationship  between  deficient  blood-pressure 
and  post-choleraic  uremia  as  only  second  in  importance  to  the  use  of 
hypertomc  salines  in  the  earlier  stages  of  the  disease. 

Dry-cupping  over  the  kidneys  is  also  carried  out  twice  daily  to  relieve 
the  congestion,  three  cups  being  placed  over  each.  I have  also  tried  wet- 
cupping  for  uremia,  but  without  success,  and  consider  that  the  disadvan- 
tage of  the  wounds  outweighs  any  possible  benefit  derived  from  this 
severer  measure. 

Hot-air  baths  have  not  proved  of  much  value  in  this  condition  in  my 
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experience.  Where  the  blood-pressure  is  already  too  low,  they  may  do 
harm  l)y  decreasing  it  further.  I now  only  use  them  in  the  exceptional 
cases  in  which  uremic  symptoms  persist  with  a high  blood-pressure, 
when  they  may  help  to  j)rolong  life  and  so  give  time  for  other  remedies  to 
act. 

In  one  case  of  continued  suppression,  with  a blood-pressure  of  105 
millimeters,  in  a woman,  1 got  a surgeon  to  separate  the  capsule  of  one 
kidney  and  incise  the  cortex.  The  patient  stood  the  operation  well, 
but  it  failed  to  cause  the  organ  to  resume  its  functions.  On  examining 
the  kidneys  postmortem  they  were  found  to  present  early  granular  changes 
microscopically,  which  accounted  for  the  failure  of  the  operation,  which 
may  be  worthy  of  further  consideration  in  this  condition. 

I have  also  punctured  the  kidney  through  the  lumbar  region  with  a 
large  hypodermic  syringe  to  relieve  the  congestion,  but  without  mucli 
apparent  benefit. 

Complications. — Low  Inflammatory  Sectuels. — ^I'he  severest  forms 
of  cholera  are  liable  to  be  followed  during  the  stage  of  reaction  by  con- 
gestion or  inflammation  going  on  to  sloughing.  These  affect  especially 
the  cornea,  the  parotid  gland,  producing  abscess,  and,  more  rarely,  gan- 
grene of  the  scrotum.  The  eyes  require  careful  cleansing  and  protection 
if  asthenia  is  prolonged  after  cholera,  while  the  other  complications 
mentioned  must  be  treated  on  ordinary  surgical  principles,  powerful 
antiseptic  applications  being  avoided. 

Pneumonia  and  bronchitis  are  also  frequent  and  dangerous  complica- 
tions, especially  in  the  colder  seasons  and  climates.  This  complication 
was  met  with  in  no  less  than  41  per  cent,  of  cases  in  the  Hamburg  out- 
break in  1892.  Good  ventilation,  combined  with  protection  from  cold 
draughts,  form  the  most  important  preventive  measures,  while  full 
doses  of  ammonium  carbonate  have  been  most  useful  in  my  hands  m its 
treatment.  In  these  late  complications  alcohol  is  also  permissible. 

Dysentery  occasionally  follows  cholera  in  tropical  countries,  and, 
although  a grave  complication,  I have  found  it  to  commonly  yield  to 
ordinary  antidysenteric  treatment,  which  was  also  Wall’s  experience. 

Asthenia  may  be  grave  and  prolonged  in  old  people,  and  requires  a 
simple  nourishing  diet  and  stimulants  for  its  treatment. 

Convalescence. — In  all  but  the  most  severe  forms  of  cholera  recovery 
is  usually  remarkably  rapid  in  fairly  young  and  otherwise  healthy  sub- 
jects. Complete  rest  in  bed  is,  however,  necessary  for  some  days,  owing 
to  the  strain  the  disease  puts  on  the  heart.  Once  the  diarrhoea  has  com- 
pletely ceased,  the  bowels  often  remain  unopened  for  two  or  three 
days,  but  commence  to  act  naturally  again  as  the  diet  is  gradually  in- 
creased, so  that  it  is  rarely  necessary  to  interfere  with  them.  ^ A simple 
enema  or  a dose  of  castor  oil  may  occasionally  be  required.  The 
patient’s  stools  should  continue  to  be  disinfected  as  long  as  he  remains 
under  medical  care,  as  the  comma  bacillus  has  not  infrequently  been 
found  for  some  days,  or  more  rarely  for  some  weeks,  after  recovery 
from  the  disease.  Although  rapid  recovery  is  the  rule,  still  occasion- 
ally debility  and  lassitude  may  remain  for  a long  time,  necessitating  a 
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prolonged  change  to  a cooler  cliiBate  if  the  patient  has  been  attacked  in 

the  tropics.  . , . , 

Suminary. — In  view  of  the  length  of  this  article,  it  may  be  well  to 

recapitulate  the  main  points  in  the  treatment  of  a cholera  patient  from 
the  time  of  his  admission.  In  the  first  place,  the  blood-pressure  and 
specific  gravity  of  the  blood  should  be  estimated  and  the  axillary  and 
rectal  temperature  taken.  If  the  blood-pressure  is  70  millimeters  of  Hg. 
or  over,  the  patient  quiet,  and  the  general  condition  good,  rectal  saline 
injections  may  be  tried,  a careful  watch  being  kept  on  the  pulse,  so  that 
anv  further  fall  may  at  once  be  detected  and  more  active  measures 
adopted.  If  the  specific  gravity  is  very  high,  such  as  about  1070,  trans- 
fusion should  not  be  delayed.  If  the  blood-pressure  on  admission  or 
later  falls  below  70,  and  especially  if  the  patient  is  restless,  cyanosed, 
and  suffering  from  severe  cramps,  no  time  should  be  lost  in  giving  an 
intravenous  injection,  the  hypertonic  Ringer  solution  being  used.  Suf- 
ficient should  be  injected  to  obtain  not  only  a fair,  but  a strong  full, 
pressure-pulse,  so  as  to  at  once  restore  the  urinary  secretion.  Four 
pints  are  commonly  necessary  in  a severe  case  in  an  adult  male,  and 
proportionally  less  in  women  and  children.  It  should  be  given  at  body 
heat  unless  the  rectal  temperature  is  below  99°  F.,  when  the  temperature 
of  the  solution  should  be  a few  degrees  higher  until  the  surface  tempera- 
ture is  restored.  A careful  watch  should  be  kept  on  the  temperature 
reaction  which  always  follows  intravenous  salines,  and  the  necessary 
measures  taken  to  prevent  an  excessive  rise  occurring.  In  the  acute 
stage  nothing  should  be  given  by  the  mouth  except  the  permanganate, 
drinks  and  pills,  and  some  antiseptic,  such  as  bismuth  salicylate.  If 
the  acute  stage  is  prolonged,  barley-water  may  also  be  necessary.  If 
collapse  recurs,  the  hypertonic  injection  must  be  repeated,  being  given 
at  a slower  rate  if  the  specific  gravity  of  the  blood  is  not  much  raised, 
and  at  a subnormal  temperature  if  there  is  fever  present.  If  a second 
hypertonic  injection  is  required,  the  prognosis  becomes  much  graver, 
although  a majority  of  even  such  cases  may  be  saved. 

Once  the  stage  of  copious  evacuations  and  collapse  is  past,  the  all- 
important  indication  is  to  dilute  the  blood  to  at  least  the  normal  point,  and 
to  raise  the  blood-pressure  high  enough  to  restore  the  secretory  activity 
of  the  kidneys,  and  so  insure  the  excretion  of  the  toxins  and  the  preven- 
tion of  uremic  complications.  If  the  specific  gravity  of  the  blood  remains 
above  normal,  and  is  not  rapidly  reduced  by  continuing  the  salines  by  the 
bowel  and  water  by  the  mouth,  a further  smaller  subcutaneous  or  slow 
intravenous  injection  of  normal  saline  solution  is  indicated.  In  addition, 
cardiac  tonics  and  vasoconstricting  drugs  are  of  great  service. 

Great  caution  is  necessary  in  adding  to  the  diet  during  early  conva= 
lescence,  animal  albumins  being  especially  liable  to  induce  a relapse,  while 
starvation  for  two  or  three  days  is  less  injurious  in  otherwise  healthy  sub- 
jects whose  age  is  not  at  either  of  the  extremes  of  the  scale. 
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PLAGUE 

By  THOMAS  WRIGPIT  JACKSON,  M.D. 


Prophylaxis. — At  present  the  most  promising  and  the  most  ration- 
ally based  phase  of  treatment  is  that  of  prevention.  The  reason  for 
this  is  plainly  apparent.  If  the  conclusions  of  the  Plague  Commissioners 
and  students  of  epidemiology  the  world  over  are  correct,  to  eradicate 
plague  we  need  only  to  control  its  carriers.  To  exterminate  the  rat 
(and  perhaps  the  marmot  and  ground-squirrel),  to  prevent  the  trans- 
portation of  rats  or  of  infected  rat-fleas  in  ships,  trains,  clothing,  mer- 
chandise, and  upon  the  bodies  of  man  and  animals,  from  the  numerous 
foci  or  plague-centres  of  the  world  to  non-infected  localities,  is  a beautiful 
plan  indeed. 

Restricted  to  single  communities,  even  where  the  intelligence,  patriot- 
ism, effort,  and  wealth  of  the  whole  people  are  enlisted,  the  undertaking 
is  formidable  with  obstacles  to  its  execution,  and  discouragement  must 
often  be  expected.  Extended  in  its  application  to  the  whole  plague- 
infected  world,  it  becomes  an  undertaking  seemingly  impossible  of  accom- 
plishment. 

Yet  we  are  encouraged  to  face  the  situation  by  a glance  at  what  has 
been  accomplished.  The  United  States,  perhaps,  presents  the  highest 
example  of  achievement  in  the  case  of  San  Francisco.  The  work  is  too 
recent  and  has  been  too  well  published  to  require  detailed  review  here. 
A suceessful  campaign  against  rats  in  1907  practically  terminated  an 
epidemic  of  considerable  proportions  well  within  a year.  Behind  this 
movement,  however,  were  the  powerful  machinery  of  the  Federal 
Government,  money  in  generous  amount,  and  a considerably  aroused 
public,  resentful  of  the  gross  mismanagement  of  the  1903  epidemic  by 
the  California  state  government,  whereb^y,  through  pure  fear  of  financial 
loss  to  commercial  interests  and  by  a disgraceful  suppression  of  the  truth, 
California  was  made,  permanently  perhaps,  one  of  the  world’s  plague 
centres. 

It  has  been  estimated  that  the  rat  population  of  the  world  is  equal 
to  the  human  population,  and  this  estimate  does  not  appear  to  be  un- 
reasonable when  one  considers  as  indices  the  destruction  of  the  rodents 
in  cities  by  the  hundreds  of  thousands,  upon  single  farms  by  the  thou- 
sand, and  the  wonderful  procreative  powers  of  the  rat. 

It  is  certain  that  the  economic  importance  of  rat  destruction  upon 
grounds  other  than  those  purely  sanitary  must  be  impressed  upon  the 
public  wherever  a rat  campaign  is  to  be  carried  on.  The  absolute 
inutility  of  the  rat,  its  enormous  destructfveness  to  crops,  to  merchandise 
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in  warehouses  and  iii  transit,  to  poultry,  eggs,  fruits,  and  vegetables,  to 
buildings  ancl  lurniture,  and  its  incendiary  habits,  causing  annual  fire 
losses  of  cons^iderable  magnitude,  must  be  emphasized  in  season  and  out 
oi  season.  Such  items  as  the  value  of  the  grain  consumed  by  a single 
rat  per  year,  as  estimated  by  the  e.xperts  of  the  United  States  Agricultural 
Department,  are  convincing  arguments  in  the  case.  At  a daily  consump- 
tion of  2 ounces,  the  ration  for  a full-grown  rat,  this  grain  value  varies 
froni  I.GO  per  year,  for  wheat,  to  |2.00  per  year,  for  oatmeal,  for  each  rat 
subsisted.  Similar  data  in  great  variety  relating  to  direct  and  indirect 
losses  are  available  for  the  purpose  of  making  impressive  the  ecpnomic 
need  for  rat  destruction. 

Accumulated  experience  from  various  countries  and  cities  shows 
plainly  that  there  is  no  single  method  of  rat  destruction  to  be  depended 
upon  to  the  exclusion  of  all  others,  and  it  also  shows  that  without  govern- 
mental direction  and  supervision,  backed  by  ample  authority  and  the 
ability  and  willingness  to  expend  considerable  money,  neither  single  nor 
combined  methods  will  be  successful.  Moreover,  in  the  countries  where 
special  effort  is  most  needed,  there  is  often  distrust  on  the  part  of  the 
natives,  religious  prejudice  against  the  destruction  of  animal  life,  and 
frequently  open  opposition  to  the  authorities  in  their  efforts  to  destroy 
rats.  The  same  superstitions  and  religious  beliefs  which  prevent  the 
killing  of  venomous  snakes  in  India,  at  the  annual  cost  of  thousands  of 
human  lives,  operates  against  most  measures  of  rat  destruction  proposed 
by  the  government. 

The  plans  and  weapons  of  warfare  against  rats  include  the  use  of 
poisons,  traps,  starvation,  rat-proof  construction  of  buildings,  wharves, 
bakeries,  stables,  granaries,  etc.,  the  introduction  of  diseases  among 
the  rat  population  by  bacterial  viruses,  and  the  conservation  of  the  natural 
enemies  of  the  rat,  such  as  the  cat,  the  dog,  the  ferret,  the  mongoose,  and 
certain  wild  animals  and  birds  of  the  woods  and  fields. 

Among  the  most  widely  used  and  most  effective  poisons  is  arsenious 
acid,  in  the  form  of  paste  (mixed  with  cheese  or  cornmeal),  or  placed  upon 
sweets  and  fruits.  Crude  phosphorus  is  largely  used  in  similar  pastes. 
When  mixed  with  glucose,  its  inflammable  properties  are  said  to  be  lost. 
Its  inflammability  is,  of  course,  a serious  obstacle  to  its  general  use. 
Strychnine,  owing  to  its  bitter  taste,  is  of  little  value  in  poisoning  rats,  and 
when  used  is  best  combined  with  glucose  and  1 per  cent,  of  cyanide  of 
potassium.  Soaked  wheat,  bread,  or  similar  food  is  then  treated  wdth 
this  mixture  and  placed  where  rats  may  eat  it.  It  is  said  to  be  eaten 
readily  by  ground  squiirels  with  fatal  effect.  It  is  expensive,  how- 
ever, and  apt  to  be  taken  by  domestic  fowls.  Most  rat  poisons  have 
the  disadvantage  of  being  dangerous  to  human  life,  and  must  be  used 
with  caution  wherever  children  and  ignorant  persons  are  about. 

Trapping  has  been  found  to  be  a very  effective  method  of  rat  destruc- 
tion in  cities.  Traps  are  of  several  varieties,  and  are  constructed  upon 
various  principles.  It  is  desirable  to  catch  the  rats  alive  and  uninjured, 
and  for  this  purpose  barrel  traps,  wire  cage  traps,  and  similar  devices  are 
placed  in  the  rat  highways.  These  highways  are  readily  discovered  in 
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the  cities.  Considerable  care  must  be  taken  to  overcome  the  natural 
caution  of  the  rat,  and  this  includes  judgment  in  the  use  of  attractive 
bait,  the  concealing  and  smoking  of  traps  after  handling,  and  perhaps  the 
use  of  some  scent,  such  as  the  oil  of  anise,  of  which  rats  seem  to  be  fond. 
As  a general  rule,  bait  should  differ  from  the  food  naturally  supplied  by 
the  locality.  For  example,  about  granaries  and  stables  fresli  animal 
food  should  be  used  for  bait,  while  about  slaughter  houses,  meat-mai  kets, 
fish-markets,  and  similar  places,  where  animal  offal  is  abundant,  the 
rat  should  be  tempted  with  vegetable  bait. 

Where  the  circumstances  will  permit,  and  this  is  apt  to  be  so  for 
ground-squirrel  destruction,  the  burrows  may  be  filled  with  some  asphyxi- 
ating or  poisonous  gas.  In  this  manner  whole  families  of  rodents,  and 
their  ffeas  as  well,  are  destroyed.  The  system  is  not  often  applicable 
in  houses,  but  aboard  ships  it  is  found  most  effective,  the  holds  of  ships 
being  flooded  with  sulphur  dioxide,  developed  by  burning  sulphur  in  a 
special  furnace  provided  with  a pumping  and  piping  system  for  delivering 
the  gas  at  distant  parts  of  the  ship.  In  empty  ships’  holds  and  elsewhere 
the  simple  burning  of  sulphur  in  open  vessels  effects  the  same  results, 
provided  sufficient  sulphur  and  a sufficient  number  of  vessels  be  used, 
and  further  provided  that  the  generation  and  confining  of  gas  be  suffi- 
ciently prolonged.  In  San  Francisco  harbor,  where  for  more  than  a year 
nine  vessels  were  disinfected  per  day,  this  method  was  adopted  as  more 
effective,  speedy,  and  economical  than  any  other  system.  It  has  the  dis- 
advantage, in  the  case  of  laden  ships,  of  affording  some  danger  of  fire. 

Carbon  bisulphide  has  recently  been  extensively  used  in  California  in 
the  burrows  of  ground-squirrels.  Its  fumes,  being  heavier  than  air, 
penetrate  the  burrows  and  promptly  poison  or  asphyxiate  all  living  ani- 
mals and  fleas.  Absorbent  material  of  some  kind  is  saturated  with  the 
liquid  and  placed  in  the  entrance  of  the  burrow,  which  is  then  quickly 
sealed  to  confine  the  gas. 

It  will  be  seen  that,  in  common  with  other  methods  of  rat  destruction, 
fumigation  has  a limited  application  and  a number  of  serious  objections. 
It  is  particularly  useful  aboard  ships.  The  method  should  never  be 
employed  by  unskilled  persons  or  those  unacquainted  with  the  dangers  to 
human  life  from  noxious  or  asphyxiating  gases. 

The  subjects  of  the  starvation  of  rats  and  rat-proof  construction  may 
be  considered  together. 

Just  as  the  pig  in  the  Philippine  Islands  and  elsewhere  in  the  Orient 
must  give  place  as  a scavenger  of  human  excreta  to  modern  and  decent 
methods  of  waste  disposal,  so  must  the  rat,  a garbage  scavenger  the  world 
over,  give  place  to  systematic  garbage  collection  and  removal,  with  tem- 
porary storage  of  garbage  in  covered  metal  cans  (rat  proof).  Inci- 
dentally, it  may  be  mentioned  that  the  effect  of  such  measures  upon  the 
prevalence  of  flies  and  the  transmission  of  disease  by  these  insects  will  be 
very  great  and  very  beneficial  to  the  public  health. 

Food  must  be  kept  from  rats,  and  rats  must  be  kept  from  the  food. 
Perhaps  the  greatest  resorts  of  rats  are  the  places  where  cattle  are  fed, 
where  grain  is  stored,  and  where  animals  are  killed.  Slaughter  houses. 
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markets,  grocery  stores,  restaurants,  bakeries,  wharves,  and  warehouses 
must  be  regulated  by  ordinances  duly  enforced.  Much  can  be  done 
with  screens  of  heavy  iron  wire  with  a mesh  of  less  than  1 inch.  When 
concrete  and  metal  have  displaced  wood  and  plaster  as  construction 
materials;  when  plank  sidewallcs  and  refuse  piles  are  no  more,  and  when 
the  catch  basins  of  sewers  have  been  made  rat-proof,  the  subsistence 
problem  for  the  rat  will  be  greatly  Increased  in  difficulty  and  starvation 
should  then  begin  to  lessen  the  rat  population,  at  least  in  the  cities. 
Municipal  authorities  should  take  up  the  matter  of  rat-proof  construe-  ’ 
tion  for  new  buildings  and  the  rat-proofing  of  old  ones  by  approved 
alterations.  In  Manila,  Hong  Kong,  and  elsewhere  these  methods  are 
receiving  attention  and  encouraging  reports  are  recorded,  more  partic- 
ularly with  regard  to  the  disappearance  of  plague  in  districts  so  treated 
rather  than  in  the  disappearance  of  rats.  This  is  most  important,  for  if 
the  rat  and  his  fleas  are  excluded  from  houses,  and,  therefore,  from  inti- 
mate association  with  man  (an  apparently  feasible  matter  through  the  rat- 
proof  construction  of  buildings),  protection  against  human  plague  is  in 
great  measure  accomplished.  In  Manila  the  disappearance  and  con- 
tinued absence  of  human  plague  seem  to  date  from  the  introduction  of 
systematic  rat-proofin^n  sections  where  cases  of  human  plague  occurred. 

It  is  rather  more  than  a coincidence  that  these  measures  were  instituted 
in  1906,  and  that  plague  disappeared  from  Manila  in  the  same  year  and  1 

has  not  since  reappeared.  Particularly  is  this  so  in  view  of  that  city’s  j 

experience  with  rat  destruction.  From  1900  to  1905,  $15,000  were  paid 
in  rat  bounties  and  $325,000  were  paid  for  salaries,  wages,  and  expenses 
in  rat-catching,  with  little  appreciable  effect  upon  the  number  of  rats, 
and  without  causing  the  plague  entirely  to  disappear.  It  must  be  ad- 
mitted, however,  that  practical  control  of  the  disease  was  attained  during 
this  period.  Rat-proofing  of  dwelling-houses  is  less  expensive  than 
wholesale  rat  destruction,  and,  judging  from  Manila’s  experience,  is  a 
more  effective  measure  against  human  plague.  In  the  suppression  of 
the  San  Francisco  epidemic  in  1907  rat-proofing  was  also  extensively 
resorted  to. 

The  expense  of  rat-proofing  has  been  generally  considered  as  pro-  i 
hibitive,  but  if  the  work  be  confined  at  first  to  the  vicinity  of  infected 
centers,  and  if  it  be  carried  on  subsequent  to  rat  destruction  in  corre- 
sponding areas,  the  expense  need  not  always  be  prohibitive,  at  least  in  ^ 
American-governed  cities.  The  Manila  plan  of  plotting  the  city  into 
“plague-infected”  areas,  corresponding  with  the  capture  of  plague- 
diseased  rats,  and  systematically  working  within  geographic  boundaries  i 
in  which  rat-plague  exists  or  is  likely  to  spread,  as  determined  by  rat  ^ 
captures  and  examinations  of  the  rats  for  signs  of  plague,  has  proved  | 
itself  to  be  a good  plan.  ♦ 

To  prevent  the  transportation  of  rats  in  ships,  trains,  and  mer- 
chandise is  an  undertaking  of  difficulty  as  well  as  importance. 

In  the  case  of  vessels  it  involves  an  understanding  of  the  manner 
by  which  rats  gain  ingress  to  the  ship  and  the  ways  of  preventing  them 
from  entering.  Few  facts  are  better  known,  perhaps,  than  the  fact  that 
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all  ships  harbor  rats,  but  except  to  the  initiated,  the  extent  to  which  some 
ships  are  infested  is  by  no  means  understood.  I have  made  voyages  upon 
steamships,  which  upon  alternate  trips  carried  forage  for  animals  in  the 
holds,  when  the  conditions  were,  to  say  the  least,  uncomfortable,  do 
have  one’s  stateroom  taken  possession  of  by  rats,  his  clothing  carried 
away,  or  to  awake  with  a rat  in  one’s  berth  are  unpleasant  expeiiences, 
but  not  uncommon  ones.  I personally  know  of  the  case  of  a woman 
prostrated  with  sea-sickness  who  was  obliged  to  remain  in  her  berth  and 
see  four  large  rats  disport  themselves  about  her  room.  In  another  case 
known  to  me  a rat  jumped  from  the  washstand  into  the  berth  of  a sleep- 
ing woman  , running  across  her  exposed  face  and  arm.  In  traveling 
upon  small  dirty  steamers  in  the  Orient  I have  often  slept  on  deck,  quite 
as  much  to  avoid  the  rats  and  vermin  in  the  staterooms  as  for  better 
ventilation.  In  a certain  ship  in  which  I traveled  some  of  the  ship  s 
officers  amused  themselves  by  shooting  rats  with  an  air-rifle  in  the  lower 
decks,  quietly  hiding  themselves  in  dimly  lighted  places  and  shooting 
the  rats  as  they  crossed  the  lighter  spaces.  In  many  ships  the  rat  popula- 
tion far  exceeds  the  human  population.  In  San  Francisco  310  rats  were 
destroyed  by  a single  fumigation  on  a vessel  of  only  260  tons  burden. 
In  Bombay  1300  rats  were  destroyed  at  one  time  upon  a single  ship,  and 
in  London  1700  were  secured  at  one  fumigation.  The  ease  with  which 
rats  adapt  themselves  to  new  environment  is  shown  by  the  fact  that  they 
live,  when  permitted  to  do  so,  in  cold-storage  and  refrigerating  rooms, 
where  they  grow  heavy  coats  of  fur  for  protection  against  the  cold. 

They  gain  ingress  to  ships  in  three  principal  ways:  (1)  By  coming 
overside  upon  gang-planks,  wharf-stringers,  etc. ; (2)  by  passing  along  the 
lines  by  which  the  ship  is  made  fast  to  the  dock,  through  hawse-holes, 
the  rat  being  an  expert  rope  walker;  (3)  by  coming  aboard  in  the  cargo. 
By  the  latter  method  rats  are  often  brought  aboard  by  whole  families, 
their  fleas  included.  Many  styles  of  packages,  such  as  barrels,  bales, 
crated  goods,  grain  in  sacks,  and  matting  in  rolls  present  the  rat  with 
abundant  opportunity  to  take  passage,  and  it  is  probably  thus,  as  stow- 
aways, that  rats  go  to  sea  in  the  largest  number.  Plainly  then  the  placing 
of  rat-funnels  upon  all  lines  from  ship  to  wharf,  the  use  of  special 
fenders,  the  raising  of  gang-planks,  and  even  anchorage  in  the  stream 
will  not  prevent  rats  from  getting  aboard  ships  unless  cargo  disin- 
fection be  practised  before  loading  the  vessel.  The  ship  itself  should 
be  fumigated  every  three  months  if  possible. 

Rats  are  doubtless  carried  in  considerable  numbers  upon  railway 
cars,  both  freight  and  passenger  cars.  While  riding  in  a crowded 
street-car  in  Manila  I saw  a good-sized  rat  come  out  of  the  space  between 
the  walls  of  the  car,  into  which  the  windows  are  dropped,  run  along  the 
window-sill  within  a foot  of  a passenger,  and  disappear  in  another  window 
space.  The  same  principles  which  obtain  in  the  case  of  ships  apply  to 
cars  and  trains  as  well.  Grain  cars  in  particular  should  receive  special 
attention. 

The  proposal  to  destroy  rats  by  wholesale,  by  spreading  epizootic 
diseases  among  them  through  feeding  them  bacterial  virus,  has  received 


864 


PLAGUE 


much  attention  in  the  last  ten  years.  In  1900  Danysz  isolated  a bacillus 
from  field-mice  suffering  from  an  epidemic  disease  communicable  to 
rats,  and  great  hopes  were  entertained  that  by  means  of  this  method 
decided  reductions  in  the  rat  pojjulation  would  result.  Indeed,  the  results 
in  Cape  Town,  South  Africa,  in  1901,  and  in  Odessa,  llussia,  in  1902, 
seemed  to  justify  (he  hope  to  some  extent,  and  certain  observers  still 
believe  the  method  to  be  effective.  Experience  with  the  Danysz  and 
other  organisms  has  shown,  however,  that  introduced  ejjidemic  diseases 
do  not  destroy  rats  in  sufficient  number  to  do  much  good,  and  that  nearly 
all  the  viruses  experimented  with  ai-e  more  or  less  unreliable.  Most  of 
the  organisms  are  apparently  related  to  the  colon,  typhoid,  or  hog-cholera 
groups.  The  mouse-typhoid  bacillus  (Bacillus  typhi  murium)  was 
originally  isolated  by  Lbffler  in  1899.  The  paratyphoid  bacillus  and 
Gartner’s  Bacillus  enteriditidis  correspond  closely  with  the  Danysz 
organism,  and  can  scarcely  be  separated  culturally.  In  rodents  they 
produce  enteritis,  sometimes  hemorrhagic  in  character,  and  they  are  by 
no  means  to  be  regarded  as  harmless  for  man,  as  originally  supposed. 
In  Japan,  in  particular,  serious  and  fatal  cases  of  diarrheal  diseases  have 
followed  the  accidental  eating  by  man  of  food  treated  with  these  bacte- 
rial poisons. 

On  account  of  the  natural  resistance  of  rats  to  diseases  of  bacterial 
causation — plague  being  the  most  notable  exception  to  this  rule — and 
the  clinical  fact  that  no  sufficient  death-rate  among  rodents  is  produced 
by  feeding  them  upon  bacterial  viruses,  as  well  as  on  account  of  the 
dangers  to  man  just  mentioned,  this  method  of  rat  destruction  is  not  in 
favor  at  present.  Poisoning  rats  and  ground-squirrels  by  chemical 
poisons  seems  to  be  a preferable  method,  at  least  equally  effective  and 
without  most  of  the  disadvantages  of  uncertainty  and  danger  which 
attach  to  the  bacterial  viruses. 

Concerning  the  utility  of  such  domestic  animals  as  are  natural 
enemies  of  the  rat,  in  the  warfare  against  the  offending  rodents,  there  is 
considerable  difference  of  opinion,  based  upon  varying  experiences.  I 
leave  out  of  consideration  all  but  the  cat  and  the  dog.  It  will  be  found 
that  wherever  cats  and  dogs  are  well  housed  (indoors)  and  well  fed  they 
are  apt  to  be  fat,  lazy,  and  inefficient.  House  cats  of  this  class  will  catch 
mice,  but  will  often  leave  rats  alone,  but  half-wild  cats,  obliged  to  forage 
for  their  own  subsistence,  are  often  excellent  rat-catchers.  Small, 
active  dogs,  particularly  of  the  terrier  breeds,  will  often  keep  houses 
practically  free  from  rats,  and  upon  farms  they  are  especially  valuable, 
particularly  if  the  construction  of  buildings  is  such  as  to  permit  them  to 
get  beneath  the  floors.  The  employment  of  these  animals  will  neces- 
sarily be  confined  to  individuals  for  the  freeing  of  individual  premises 
from  rats.  A fact  to  be  borne  in  mind  is  one  already  cited,  viz. : that 
cats  and  dogs  sometimes  harbor  the  same  fleas  as  the  rat.  Infected 
rat-fleas  often  leave  dead  rats  for  other  animals,  and,  all  things  considered, 
there  are  many  other  objections  to  the  intimate  house-dog  and  house-cat, 
which  find  comfortable  resting-places  impartially  upon  the  beds  of  adults 
or  the  cribs  of  babies  and  children. 
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Before  passing  to  the  treatment  of  the  individual,  both  protective 
and  active,  I would  sum  up  the  measures  of  preventive  treatment  for  the 
community.  There  must  be — (1)  active  warfare  against  rats  and  other 
plague-affected  rodents  and  their  fleas;  (2)  quarantine  applied  to  persons, 
goods,  and  animals;  (3)  disinfection  of  cargoes  shipped  from  infected 
ports;  (4)  isolation  of  the  sick  and  proper  disposal  of  the  dead;  (5) 
international  notification  between  governments  of  the  occurrence  of 
plague  within  their  respective  territories;  (6)  lastly,  but  perhaps  first  in 
importance,  the  early  recognition  of  the  presence  of  plague  and  rapid 
diagnosis  in  individual  cases,  both  dependent  upon  laboratory  workers. 

All  these  measures  must  be  fostered,  directed,  and  aided  in  every 
possible  way  by  competent  authority  (national,  if  possible),  whose  officers 
must  be  men  of  great  moral  courage  and  of  unselfish  purpose.  Behind 
all  this  must  be  generous  financial  support. 

Protective  Treatment. — A detailed  recital  of  the  efforts  made  to  secure 
a safe,  effective,  and  reliable  prophylactic  treatment  for  the  non-immune 
individual  would  require  more  space  than  is  here  available.  Moreover, 
as  these  efforts  have  not  yet  been  crowned  with  unqualified  success,  it  is 
not  necessary  to  enter  into  minute  details.  I will,  therefore,  give  the  brief- 
est possible  synoptic  review  of  this  work.  These  efforts  date  from  the 
proposal  to  make  use  of  killed  cultures  of  Bacillus  pestis  by  hypodermatic 
1 injection  in  the  hope  of  creating  immunity  against  plague,  Haffkine’s  pro- 
phylactic injection  being  first  proposed  and  practised  in  India  in  1897.  He 
offered  as  a prophylactic  injection  killed  bouillon  cultures  of  pest  bacilli. 
As  used  by  him  at  present,  the  preparation  is  practically  as  originally 
proposed.  The  bouillon  cultures  are  so  treated  with  phenol  as  to  repre- 
sent a 0.5  per  cent,  carbolic  solution.  The  dose  injected  varies  from 
0.5  to  1 cc.,  and  in  special  cases  as  much  as  20  cc.,  and  one  or  two 
repetitions  of  the  injection  are  advised.  This  prophylactic  received  the 
approval  of  the  India  Plague  Commission. 

Gaffky,  Pfeiffer,  and  others  varied  the  method  by  using  Idlled  agar 
cultures  of  Bacillus  pestis,  the  dose  being  one  agar  culture  of  forty-eight 
hours  growth.  Virulent  pest  bacilli  are  grown  on  agar  slants,  the  growth 
being  then  suspended  in  saline  solution.  The  death  of  the  bacilli  is 
^cornplished  by  heat,^  and  similar  carbolization  to  that  used  in  the 
Haffkme  prophylactic  is  practised  to  preserve  the  product.  This  prep- 
aration was  adopted  by  the  German  Plague  Commission  in  1899. 

In  1897  Galeotti  and  Lustig,  of  Florence,  prepared  a chemicallv 
extracted  nucleoproteid  from  agar  cultures  of  Bacillus  pestis.  It  was 
in  the  form  of  a powder,  and  was  administered  hypodermatically  in 
a U.5  per  cent,  solution  of  sodium  carbonate,  the  dose  of  the  nucleoproteid 
being  3 milligrams. 

_ Terni  and  Bandi  (1900)  utilized  the  peritoneal  exudate  from  guinea- 
pigs  injected  intra-abdominally  with  Bacillus  pestis.  Just  before  death 
rom  p ague  the  animal  is  killed,  and  the  exudate  so  sterilized  that 
the  serum-albumins  are  not  coagulated.  It  is  preserved  by  a mixture  of 
carbolic  acid,  sodium  chloride,  and  sodium  carbonate,  the  dose  of  the 
injection  being  1.5  to  2.5  cc. 
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Shiga’s  prophylactic,  proposed  in  1900,  consisted  of  an  agar  culture 
of  Bacillus  pestis  suspended  in  a saline  solution.  The  cultures  used 
were  of  three  days’  growth  and  3 oesen  of  organisms  were  thoroughly 
mixed  with  3 cc.  of  salt  solution.  Heat  was  applied  to  destroy  the  pest 
bacilli,  and  preservation  was  effected  by  making  a 0.5  per  cent,  carbolic 
solution.  E(|ual  j)arts  of  this  preparation  and  of  pest-immune  serum 
were  used  for  injection.  Two  injections  were  advised,  the  first  to  con- 
sist of  0.0  to  1 cc.  of  the  mixture.  The  second,  to  be  given  after  reaction 
had  disappeared,  was  to  be  administered  without  the  serum,  the  saline 
suspension  of  bacilli  being  given  alone  in  the  same  do.se. 

Besredka’s  preparation  consisted  of  an  agglutination  of  killed 
pest  bacilli  precipitated  from  a saline  solution  by  the  addition  of  a 
plague-immune  serum.  The  precipitated  bacteria  were  washed  free 
from  serum  and  were  then  used  for  injection. 

Gosio  (1905)  proposed  a variation  of  this  method,  whereby  large 
amounts  of  plague  prophylactic  could  be  obtained. 

Klein  (1906)  prepared  a dried  extract  of  the  organs  of  plague-affected 
guinea-pigs  dead  of  subacute  plague.  The  organs  were  cut  into  minute 
parts  and  dried  in  layers  on  glass  over  sulphuric  acid  at  46°  C.  After 
three  days  the  dried  particles  were  powdered  and  bottled.  From  5 to  7 
milligrams  of  the  powder  are  injected  in  emulsion  in  warm  distilled 
water.  This  virus  for  inoculation  certainly  does  not  answer  to  the  neces- 
sary condition  prescribed  for  a prophylactic,  viz.,  that  it  shall  be  harm- 
less. On  the  contrary,  while  it  apparently  produced  decided  immunity 
in  a certain  percentage  of  animals  injected,  it  also  produced  death  in  a 
large  percentage,  especially  when  the  extract  was  derived  from  acute  cases 
of  guinea-pig  plague. 

Thus  it  will  be  seen  that  most  of  the  proposed  prophylactics  for 
human  plague  are  derived  from  cultures  of  Bacillus  pestis  grown  either 
in  bouillon  or  upon  agar,  killed  by  heat,  and  injected  into  the  human 
body  in  suspensions  in  various  solutions  and  in  some  cases  in  mixture 
with  the  serum  of  a plague-immune  animal.  In  a few  cases  the  prepara- 
tions are  extracts  from  the  organs  of  plague-diseased  animals  and  from 
peritoneal  exudates  caused  by  the  intra-abdominal  injection  of  pest 
bacilli  into  guinea-pigs.  These  preparations  manifestly  contain,  besides 
the  bodies  and  toxins  of  pest  bacilli,  other  complex  substances. 

It  is  proper  to  state  that  not  all  of  the  proposed  prophylactics  of  this 
class  have  actually  been  used  on  man,  most  immunity  experiments 
having  been  made  with  animals  susceptible  to  plague. 

Applying  as  a test  of  usefulness  the  conditions  that  a virus  for  inocu- 
lation must  be  harmless,  reasonably  certain  in  action,  and  of  definite 
protective  value,  it  is  doubtful  whether  any  of  the  preparations  described 
above  will  survive.  Indeed,  most  of  them  have  already  been  passe 
upon  unfavorably.  It  is  true  that  the  Haffkine  prophylactic  is  credited 
with  the  endorsement  of  the  British  Plague  Commission,  which  finds- 
(1)  That  inoculation  with  this  preparation  lessens  the  incidence  of  plaguy 
in  the  inoculated  population,  but  that  the  protection  is  not  absolute;  (-) 
that  it  greatly  diminishes  the  death-rate  among  the  inoculated  popula- 
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tion,  both  from  lessened  rate  of  attack  and  from  lessened  fatality  of 
attacks;  (3)  that  no  great  degree  of  protection  is  conferred  by  inoculation 
within  the  first  few  days  after  the  operation.  Nevertheless,  satisfactory 
statistical  confirmation  of  the  effects  of  Haffkine’s  prophylactic  is  lacking, 
or  at  least  but  half-convincing.  Tables  usually  apply  to  limited  districts, 
and  do  not  indicate  the  fact  that  on  account  of  the  unwillingness  of  the 
population  the  inoculation  is  rarely  general.  It  is  not  to  be  disputed, 
however,  that  when  given  in  large  doses  and  frequently  repeated,  Haff- 
kine’s  prophylactic  does  protect  certain  individuals  from  plague,  at 
least  temporarily. 

On  account  of  a most  unfortunate  accident  in  India  in  1902,  when  the 
population  of  an  entire  province  was  about  to  receive  inoculation  (over 
5,000,000  persons),  18  inoculated  persons  died  from  tetanus,  infection 
occurring  through  impure  plague  prophylactic,  accidentally  contami- 
nated with  the  tetanus  bacillus.  This  caused  the  abandonment  of  the 
plan  which,  if  carried  out,  might  have  definitely  decided  the  value  or 
worthlessness  of  the  method.  It  also  caused  the  method  and  its  origina- 
tor to  lose  prestige  seriously  in  the  eyes  of  the  people  who  were  already 
apathetic  toward  the  movement,  and  even  actively  antagonistic  to  it  in 
certain  cases. 

A similar  fatal  accident  occurred  in  Manila,  in  November,  1906, 
when  24  persons  who  were  to  be  inoculated  with  a prophylactic  against 
cholera  accidentally  received  cultures  of  Bacillus  pestis  instead.  Of 
the  whole  number,  14  died.  As  the  injections  were  made  by  a prominent 
worker  at  the  Bureau  of  Science,  where  immunity  experiments  were 
being  carried  on,  it  caused  pronounced  public  opposition  to  further 
experimentation  of  this  kind,  not  to  mention  threats  of  prosecution  for 
criminal  carelessness,  averted  only  by  a report  from  an  official  investio-a- 
tion  commission.  ® 

These  two  most  unfortunate  occurrences,  both  of  which  took  place 
during  investigations  conducted  under  the  auspices  of  the  British  and 
American  governments,  respectively,  practically  put  an  end,  for  the  time 
being,  to  human  immunity  experiments  with  killed  cultures  and  with 
attenuated  living  cultures  of  Bacillus  pestis. 

^ Of  the  latter  method  of  producing  immunity,  viz.,  with  attenuated 
living  cultures  of  Bacillus  pestis.  Strong,  who  has  made  a most  thorough 
study  of  plague  immunity  in  man  and  animals,  including  monkeys,  has 
a very  high  opinion.  He  has  recommended  its  use  in  the  Philippines, 
but  largely  on  account  of  the  unfortunate  loss  of  14  lives  in  Manila,  a 
result  attributable  to  pure  accident  and  in  no  sense  connected  with  plague 
immunity  work,  little  has  been  done  or  is  at  present  likely  to  be  done 
publicly  along  this  line  of  work,  which  is  perhaps  that  of  greatest  promise 

in  the  search  for  a true  prophylactic.  Fortunately,  plague  has  disap- 
peared from  Manila.  ^ c b p 

Strong,  in  1905,  was  the  first  to  “vaccinate”  man  with  attenuated 
ive  pest  bacilli.  In  this  connection  he  uses  the  term  vaccination  as 
indicating  immunization  with  living  attenuated  organisms,  and  not  with 
dead  bacteria  or  their  extracts. 
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As  a result  of  extended  study  of  tlie  subjeet  and  experiments  upon 
botli  animals  and  man,  Strong  concludes  that,  while  the  method  is  not 
infallible,  and  while  very  l)rilliant  results  are  not  always  to  l>e  expected, 
a certain  proj)ortion  of  the  population  may  be  immunized  and  an  aj)pre- 
ciable  degree  of  immunity  may  be  retainc(l  for  at  least  nine  months.  He 
also  believes  that  in  plague-stricken  districts  the  whole  population  may 
be  gradually  immunized  by  this  “vaccination,”  which,  he  maintains,  is 
entirely  safe. 

In  the  matter  of  antipcst  sera,  i.  e.,  the  sera  of  animals  rendered 
immune  to  plague  by  killed  or  living  cultures  of  pest  bacilli  administered 
in  ascending  doses,  there  has  also  been  much  experimentation,  and  it  has 
been  possible  to  develop  sera  (horse  sera  in  particular)  with  pronounced 
protective  properties,  as  indicated  by  their  ability  to  preserve  the  lives  of 
plague-affected  animals,  including  mice,  rats,  guinea-pigs,  and  monkeys. 
In  some  of  the  series  of  cases  as  high  as  90  per  cent,  of  the  animals  have 
survived,  but  all  observers  agree  that  the  duration  of  the  infection  before 
antipest  serum  is  administered  is  of  the  greatest  importance  in  determin- 
ing the  curability  of  the  disease  by  serum.  In  the  case  of  animals,  and 
in  the  case  of  man  as  well  (Choksy),  it  has  been  found  that  twenty-four 
hours  is  the  longest  period  which  may  elapse,  generally  speaking,  between 
the  onset  of  symptoms  and  the  administration  of  the  serum.  The  hope- 
fulness of  successful  treatment  with  serum  after  the  lapse  of  a day  is  enor- 
mously lessened.  The  serum  should  be  administered  by  intravenous 
injection  or  by  intraperitoneal  injection,  absorption  from  the  tissues 
being  entirely  too  uncertain.  Manifestly,  the  potency  of  the  serum 
and  the  dosage  are  of  great  importance. 

Those  who  have  had  actual  experience  in  treatment  agree  that  early 
injection,  within  a few  hours  after  the  onset  of  symptoms  if  possible, 
repetition  within  a few  hours,  and  a dosage  of  100  cc.  per  injection  give 
the  greatest  promise  of  success.  It  is  denied  by  some  that  the  curative 
properties  of  antipest  serum  are  due  to  antitoxins,  or,  at  least,  that 
marked  antitoxic  properties  are  developed.  They  believe,  rather,  that 
its  properties  are  “anti-infectious”  and  opsonic.  At  any  rate,  the 
prophylactic  properties  of  antipest  serum  are  esteemed  higher  than  its 
curative  properties  by  some  workers.  Manson  spealcs  of  the  practical 
employment  of  antipest  serum  in  India  as  disappointing.  Choksy’s 
statistics  of  1408  cases  treated  in  Bombay  in  1907,  however,  show  a 
a mortality  of  28.9  per  cent,  of  cases  treated  with  serum  upon  the  first 
day,  and  of  53.3  per  cent,  of  all  cases  treated  with  serum.  In  view  of 
the  normal  death-rate  of  plague,  at  times  reaching  85  or  90  per  cent, 
of  all  cases,  these  figures  must  be  considered  as  favorable  to  the  treat- 
ment, and  the  outlook  for  serum  therapy  must  still  be  accounted  promising. 

The  theory  of  neutralization  of  plague  toxins  in  the  human  body 
by  means  of  the  antidotal  principles  present  in  the  serum  of  immune 
animals  may  have  to  be  abandoned  or  modified  in  the  light  of  slight 
agglutinin  and  bacteriolysin  formation  in  immune  serum,  the  opsonic 
action  of  the  serum  and,  perhaps,  a better  understanding  of  anaphylaxis 
and  its  influence. 
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It  is  clear,  at  least,  that  in  our  analyses  we  need  to  take  into  account 
circumstances  which  at  first  we  entirely  overlooked. 

Experimentation  in  the  laboratory  must  continue,  for,  as  Simpson 
pointed  out  several  years  ago,  “The  serum  which  shall  possess  evident 
and  indisputable  specific  or  antidotal  powers  against  plague  has  still  to 
be  discovered.” 

Supportant  and  Symptomatic  Treatment. — In  1901,  in  Hong 
Kong,  and  again  in  1903,  the  internal  administration  of  large  doses  of 
carbolic  acid  was  practised  with  a mortality  of  76.5  per  cent,  in  1901, 
and  of  34.6  per  cent,  in  1903  (J.  C.  Thomson).  The  carbolic  acid  was 
given  in  a mixture  of  orange  syrup  and  peppermint  water  in  doses  of 
12  grains  (0.8  gram)  every  two  hours.  In  one  case  2500  grains  of  car- 
bolic acid  were  given,  with  recovery  of  the  patient.  The  drug  did  not 
produce  poisoning  and  only  occasionally  was  carboluria  observed.  The 
omission  of  a few  doses  of  carbolic  acid  caused  the  urine  to  become 
clear,  after  which  the  treatment  was  resumed.  In  India  Moorhead  used 
the  drug  in  similar  doses  with  apparent  benefit,  his  mortality  being  65 
per  cent. 

Other  treatment  of  plague  cases  is  comprehended  under  the  terms 
“supportant”  and  “symptomatic  ” 

Supportant  treatment  includes  the  nursing  of  the  patient,  a most 
important  part  of  the  conduct  of  a case  of  plague.  The  occupation 
of  a plague  nurse  is  diflSicult  and  dangerous,  and  calls  for  the  exer- 
cise of  fearlessness  and  an  intelligent  appreciation  of  the  danger  of 
infection,  the  manner  of  conveyance  of  the  disease,  and  the  need  of 
unceasing  watchfulness.  The  patient  must  be  confined  to  bed,  care- 
fully fed,  restrained  if  necessary,  and  prevented  from  expending  his 
strength  uselessly.  His  excreta  must  be  disinfected  and  disposed  of, 
his  buboes  must  be  dressed,  and  emergency  treatment  for  collapse  or 
hemorrhage  must  be  applied  if  called  for.  The  isolation  and  quarantine 
of  the  patient  should  be  carefully  secured  and  maintained,  and  naturally 
the  place  for  treatment  should  be  within  a hospital.  The  sick-room 
should  be  rat-proof  and  insect-proof.  In  addition  to  suitable  insect 
netting  a barrier  of  sticky  fly-paper  may  be  used  to  intercept  fleas.  The 

maximum  amount  of  sunlight  and  fresh'  air  possible  to  be  secured  are 
necessary. 

In  the  light  of  our  present  knowledge  the  dangers  of  personal  con- 
tagion may  be  considered  slight  to  the  nurse  or  medical  attendant 
(assuming  that  insects  are  completely  excluded  from  the  sick-room), 
except  m cases  of  pneumonic  plague,  in  which  the  sputum  is  highly 
infectious.  In  Bombay  a nurse  was  fatally  infected  by  a particle  of 
plague  sputum  coughed  into  her  eye  by  a patient  suffering  with  pneu- 
monic plague.  Gotschhch  ^ has  shown  that  pest  bacilli  capable  of  killing 
guinea-pigs  can  be  recovered  from  the  sputum  of  cases  of  pneumonic 
p ague  as  long  as  forty-eight  days  after  a normal  temperature  is  attained, 
ihe  importance  of  continued  disinfection  of  the  sputum  is,  therefore, 
apparent,  and  in  the  treatment  of  plague  pneumonia  the  wearing  of 
1 Medical  Diseases  of  Egypt,  Sandwith,  1905,  p.  169. 
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suitable  cheese-cloth  masks,  kept  moist  with  an  antiseptic  solution,  is 
desirable  for  nurse  and  physician.  Slight  abrasions  of  the  mucous 
membrane  anywhere  about  the  face  invite  infection.  In  the  dressing  of 
bilboes  or  other  snjuiurating  surfaces  the  discharges  must,  of  course,  be 
assumed  to  contain  plague  bacilli  and  contact  with  the  .skin  must  be 
avoided  by  the  use  of  rubber  gloves.  Abrasions,  “hang-nails,”  cuts,  or 
other  lesions  of  the  skin  of  the  attendant  should  be  sealed  up  with  col- 
lodion or  other  occlusive  dressings,  and  suitable  overgarments  should  be 
worn.  The  employment  of  barefooted  native  nur.ses  or  dressers  should, 
of  course,  be  forbidden. 

Nurses  and  physicians  engaged  in  the  care  of  patients  suffering  with 
plague  should  undergo  prophylactic  inoculation  with  Haffkine’s  or 
Shiga’s  prophylactic,  or  with  some  other  well-tested  preparation.  It 
seems  probable  that  in  Europeans  and  Americans,  who  are  less  suscep- 
tible to  plague  than  the  natives  of  India,  the  protection  afforded  will  be 
more  pronounced  than  in  susceptible  Orientals.  Inoculation  or  vac- 
cination ” with  killed  or  attenuated  pest  bacilli  should  be  subcutaneous 
and  never  directly  into  the  blood  current. 

It  is  probable  that  the  practice  of  “evacuation”  in  communities 
where  plague  is  present  should  be  limited  to  premises  where  plague  cases 
actually  occur,  and  rat  destruction  and  thorough  sulphur  fumigation, 
using  3 pounds  of  sulphur  to  1000  cubic  feet  of  air-space,  with  rat-proof- 
ing of  the  building,  should  be  practised  before  reoccupation. 

If  called  upon  to  administer  to  plague  cases,  I should  pursue  as  nearly 
as  possible  the  following  plan  of  treatment.  Assuming  that  a diagnosis 
of  plague  has  been  made,  no  time  should  be  lost  in  administering  serum, 
regardless  of  the  type  of  plague,  a matter  often  indeterminable  in  the 
earliest  hours.  In  view  of  the  distribution  of  plague  throughout  the 
world  to-day,  the  disease  is  always  to  be  feared  and  suspected  in  sea- 
board towns,  where  direct  communication  with  infected  ports  may 

arise.  ^ i • x-  u 

It  is  also  constantly  to  be  sought  for  and  suspected  in  sections  where 

rodent  plague  infections  have  been  shown  to  exist,  as,  for  example,  in 
California.  An  attitude  of  suspicion  toward  all  cases  of  fever  with 
adenitis  and  all  atypical  fevers  resembling  typhoid  and  pneumonia  should 
be  preserved,  and  recourse  to  laboratory  diagnosis  should  be  had  in 
the  earliest  possible  hours  of  suspicion.  Fortunately,  direct  micro- 
scopic examination  of  aspirated  matter  from  swollen  glands,  of  sputum, 
direct  blood  examination  in  a small  percentage  of  cases,  and  the  culti- 
vation of  Bacillus  pestis  from  the  diseased  tissues  or  from  blood  give 
us  early  and  definite  information  of  plague  infection;  supplemented  y 
the  production  of  plague  in  laboratory  animals  by  injecte  nia  eria 
from  the  case  under  suspicion.  With  the  technical  labomtory  detail 
however,  we  have  nothing  to  do  in  this  discussion.^  The  dmgnost^ 
procedures  should  be  turned  over  to  the  bacteriologist.  _ Laboratori^ 
Should  be  prepared,  however,  to  conduct  these  investigations  upon  the 
instant,  and  with  the  exercise  of  due  care  cases  should  not  be  overlooked, 
except  perhaps  the  very  earliest  ones  occurring  in  a community. 
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The  choice  of  a serum  is  a matter  often  beyond  the  control  of  the 
physician.  He  is  obliged  to  use  that  which  is  at  hand.  In  Hong  Kong 
and  Manila  sera  made  in  Paris  were  found  upon  trial  to  be  of  little  value. 
Yersin,  Calmette,  Roux,  Borrel,  Lustig,  Kitasato,  and  others  have 
elaborated  sera,  but  it  is  unlikely  that  all  the  sera  commercially  obtainable 
are  standardized  and  of  identical  dosage.  Other  things  being  equal, 
the  serum  of  most  recent  preparation  (prepared,  if  possible,  in  the  United 
States,  if  for  use  here)  should  be  used  when  required.  We  have  no 
reason  to  expect  anything  but  a superior  product  from  the  American 
manufacturers  of  serum  of  established  reputations.  In  Manila,  at  the 
end  of  the  year  1909,  there  were  on  hand,  ready  for  instant  use,  230 
bottles  of  antipest  serum  and  1024  of  plague  prophylactic,  although  no 
cases  of  plague  had  occurred  within  two  years.  It  would  be  interesting 
to  know  how  well  other  cities  are  prepared  for  an  outbreak  of  plague. 
State  and  municipal  health  departments  should  constantly  have  on  hand 
adequate  supplies,  preferably  prepared  and  tested  in  their  own  labora- 
tories. 

At  the  Bombay  Medical  Congress  of  1909  Choksy  again  reported 
upon  the  use  of  antipest  serum,  having  secured  a mortality  of  25.3  per 
cent,  for  cases  treated  upon  the  first  day  of  the  disease,  the  mortality 
rising  with  each  day  of  delay  in  beginning  treatment.  He  recommends 
sxLhcutaneous  injections  of  100  cc.  of  serum,  three  doses  to  be  given 
within  forty-eight  hours,  the  further  use  of  serum  depending  upon  the 
patient’s  condition.  The  originators  of  the  serum  treatment,  however, 
insist,  with  reasons  that  seem  to  be  sound,  that  the  injections  should  be 
intravenous. 

The  serum  treatment  need  not  and  should  not  interfere  with  the 
symptomatic  treatment.  At  the  outset  I would  administer  5 grains  (0.324 
gm.)  of  calomel,  followed  in  six  hours  with  a saline  aperient.  Aside 
from  this  initial  purgation,  I would  avoid  the  use  of  laxatives.  Indeed, 
it  may  be  necessary  to  combat  diarrhoea,  in  which  case  salol,  opium,  and 
bismuth,  either  separately  or  in  combination,  should  be  given.  So  long 
as  the  disease  is  acute,  the  diet  should  be  liquid  or  limited  to  soft  foods 
requiring  little  or  no  digestion.  Peptonized  milk,  egg-albumen,  barley- 
water,  and  junket  may  be  combined  with  stimulants  according  to  the 
special  needs  of  the  case.  The  feeding  should  be  performed  every  three 
hours,  day  and  night.  Thirst  will  perhaps  be  distressing,  and  pellets 
of  ice  should  be  frequently  administered,  as  well  as  frequent  small 
amounts  of  iced  Vichy  or  other  carbonated  water.  With  the  develop- 
ment of  toxemic  or  septicemic  symptoms,  alcohol  is  called  for  and  should 
be  administered  cautiously,  but  in  rather  liberal  amounts,  whisky  or 
brandy,  well  diluted,  champagne,  or  sherry  being  given.  Morphine 
will  be  needed  in  most  of  the  bubonic  cases  for  the  control  of  pain.  It 
will  also  serve  to  produce  sleep  and  to  allay  restlessness  better  than  any 
other  drug.  It  should  be  given  by  needle  in  average  doses  of  J grain, 
the  intervals  being  determined  by  the  effect  of  the  drug,  which  should  be 
carefully  watched. 

In  the  event  of  persistent  vomiting,  feeding  per  orem  will  have  to  be 
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discontinued,  and  nutrient  enemata  may  be  substituted  for  direct  feeding 
if  emesis  is  long  continued.  ^ 

Eflorts  to  reduce  pyrexia  sliould  generally  be  confined  to  cold  spong- 
ing. Antipyretic  (Irugs  are  contraindicated,  and  should  not  be  given. 
The  icc-bag  applied  to  the  head  is  most  useful  to  control  headache  and 
to  subdue  delirium.  It  probably  has  a definite  value  as  a temperature 
depressant  also.  Ice-bags  locally  apjilied  are  also  useful  to  lessen  the 
pain  of  buboes,  although,  as  a rule,  the  buboes  should  be  treated  with  hot 
fomentations  to  favor  suppuration  and  discharge,  or  to  hasten  the  time 
for  incision.  The  ice-pack  should  be  employed  rarely,  if  at  all,  for  the 
control  of  fever.  Cold  water,  iced,  if  ice  can  possibly  be  seeured, 
should  be  used  for  sponging,  alcohol  being  added  to  the  water  to  increase 
its  evaporation;  or  plain  alcohol  sponging  may  be  substituted.  In  the 
absence  of  ice,  tepid  sponging  may  be  found  useful. 

The  foregoing  treatment  is  applicable  to  all  forms  of  plague,  and, 
indeed,  there  is  no  definite  or  separate  symptomatic  treatment  for  the 
various  clinical  types  of  plague,  except  the  employment,  of  surgical 
measures  in  the  bubonic  and  cellulocutaneous  types,  which  I will  outline 
later.  In  all  types  of  plague  except  the  pneumonic  type,  in  which 
symptomatic  treatment  can  hardly  be  expected  to  do  more  than  give 
comfort,  certain  critical  stages  appear  in  the  eourse  of  the  disease.  These 
critical  stages  are  accompanied  by  two  definite  dangers — (a)  the  danger 
of  cardiovascular  paresis,  dependent  upon  toxemia;  and  (6)  the  danger 
of  septicemia  or  generalized  infection  of  the  blood-current  (Choksy). 

Progressive  toxemia  is  indicated  by  a gradual  enfeeblement  of 
the  circulation,  and  may  induce  cardiac  syncope  and  slowly  developing 
oedema  of  the  lungs.  The  symptoms  include  air-hunger  and  delirium. 
The  special  therapeutic  indication  is  for  alcohol,  oxygen,  cardiac  stimu- 
lants, and  perhaps  the  incision  of  buboes. 

In  the  septicemic  cases  the  therapeutic  indication  is  for  more  anti- 
pest serum.  Septicemia  is  to  be  recognized  by  an  increasing  number  of 
colonies  of  Bacillus  pestis,  grown  from  the  blood  upon  agar  slants,  as 
shown  by  frequent  cultures  (0.1  cc.  of  blood  to  the  agar  slant).  This 
index  is  an  important  one,  and  as  the  septicemia  beeomes  more  intense, 
the  number  of  pest  bacilli  per  cubic  centimeter  of  blood  may  rise  as 
high  as  1,000,000,  just  before  death. 

The  symptoms  are  not  unlike  the  symptoms  of  toxemia,  but  include 
hemorrhagic  developments  and  often  culminate  in  a terminal  pneu- 
monia. In  our  use  of  therapeutic  weapons  against  sudden  cardiae 
failure  or  threatened  collapse  we  have  the  choice  of  camphor,  digitalis, 
and  strophanthus,  while  strychnine  may  be  given  with  advantage 
through  the  course  of  the  disease.  Whenever  possible,  these  .drugs 
should  be  given  hypodermatically  and  in  good  dosage.  In  the  stage  of 
slow  convalescence  following  the  subsidence  of  acute  symptoms,  or  the 
mild  septicopyemia  cases  of  chronic  tendency,  or  when  extreme  slough- 
ing or  suppuration  supervene,  we  must  supplement  the  surgical  treat- 
ment with  constructive  tonics,  iron,  stimulants,  liberal  feeding,  and 
the  best  of  nursing. 
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Surgical  treatment  in  plague  is,  of  course,  limited  to  bubonic  cases 
and  to  cases  developing  the  so-called  “plague  carbuncles.”  Choksy 
has  termed  this  latter  type  of  cases  the  “cellulocutaneous”  type,  thus 
indicating  a localized  pest  bacillus  infection  of  the  skin  and  subcutaneous 
cellular  dssue,  usually  accompanied  by  very  limited  lymph-node  in- 
volvement. Owing  to  frequent  extensive  necroses,  these  cases  are  often 
prolonged,  but  clinically  the  type  is  the  least  fatal  of  the  several  varieties 
of  well-developed  plague.  The  “ carbuncle  ” areas  develop  rapidly  from 
coalescing  small  vesicles,  appearing  over  a discolored  spot  in  the  skin. 
The  resulting  larger  vesicle  often  contains  a pure  culture  of  Bacillus 
pestis,  and  results  in  an  ulcer  or  local  slough,  with  indurated,  sharply 
defined  edges,  surrounded  by  extensive  oedema. 

Without  discussing  the  pathology  of  buboes,  which  are  variously 
designated  as  frimary  buboes  of  the  first  and  second  order,  and  as  sec- 
ondary buboes,  let  us  understand  that  primary  buboes  are  those  which 
occur'  in  the  lymph-glands  nearest  to  the  points  of  entrance  of  the  pest 
bacillus,  and  that  secondary  buboes  are  those  secondarily  infected 
through  .the  blood-current.  The  primary  buboes  are  most  likely  to 
suppurate. 

Early  and  complete  extirpation  of  the  buboes  prior  to  suppuration 
has  been  seriously  .proposed,  but  the  present-day  weight  of  opinion  is 
against  such  surgical  interference,  for  the  reason  that  other  glands  than 
those  giving  rise  to  the  primary  first  order  bubo  are  invariably  invaded 
by  pest  bacilli  before  there  is  sufficient  evidence  of  bubo  formation  to 
suggest  extirpation.  I would  freely  incise  the  suppurating  bubo  as  soon 
as  evidence  of  suppuration  is  present,  drain  with  tubes  or  gauze  wicks, 
and  keep  antiseptic  dressings  constantly  applied  and  frequently  changed. 
Antiseptic  poulticing  may  sometimes  be  used  with  advantage  to  hasten 
the  suppuration  of  buboes  before  incision. 

The  surgical  treatment  of  the  so-called  “carbuncles,”  the  local 
sloughing  areas  of  the  cellulocutaneous  type  of  plague,  is  somewhat 
different.  In  some  cases  the  infected  skin  area  and  the  underlying 
cellular  tissue  may  be  excised,  all  incisions  being  through  healthy 
surrounding  tissues.  In  these  cases  I recommend  the  use  of  the  actual 
cautery  after  extirpation,  or  extirpation  with  the  cautery  knife,  which 
seals  divided  lymph-vessels  and  blood-vessels  and  thus  lessens  the 
chances  of  further  systemic  infection. 

Usually,  however,  the  surgical  treatment  of  these  cases  is  limited  to 
the  application  of  antiseptic  absorbent  dressings,  moist  and  hot,  with  the 
object  of  hastening  the  separation  and  removal  of  the  slough.  When  a 
definite  line  of  demarcation  occurs,  the  necrotic  tissue  may  often  be 
removed  from  its  base,  thus  hastening  repair  by  granulation.  If,  as 
sometimes  occurs,  there  is  very  extensive  destruction  of  soft  tissues,  other 
subsequent  surgical  procedures  may  be  necessary  to  cover  exposed  bone, 
cartilage,  or  other  of  the  deep  tissues. 

In  this  discussion  of  the  treatment  of  plague  I have  not  attempted 
to  present  in  detail  the  symptomatology,  clinical  classification  as  to 
varieties,  or  physical  diagnosis  of  the  disease,  but  I trust  that  sufficient 
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reference  has  been  made  to  the  various  forms  of  plague  to  make  clear  the 
indications  lor  treatment.  1 have  consciously  omitted  from  separate 
consideration  the  mild  types  of  infection  known  as  ambulant  or  larval 
plague,  oi  pestis  mvuor,  and  will  simply  remind  the  reader  that  in 
plague,  as  in  many  other  infectious  diseases,  we  will  occasionally  en- 
counter cases  in  which  clinical  expression  is  incomplete  when  compared 
with  the  classical  symptomatology  of  the  disease.  These  cases  are 
principally  dangerous  if  they  occur,  as  often  happens,  at  the  begiimim^ 
of  an  epidemic,  on  account  of  the  probability  that  they  will  escape 
attention  and  so  spread  the  aisease  in  its  more  serious  forms  by  dis- 
tributing pest  bacilli  in  the  various  ways  possible.  They  are,  therefore, 
of  the  greatest  importance  from  the  viewpoint  of  diagnosis. 

In  spite  of  our  unsatisfactory  position  in  the  matter  of  agencies  for 
the  curative  treatment  of  plague,  the  situation  is  not  one  for  despair. 
On  the  contrary,  we  have  great  reason  for  hope  that  our  pursuit  of  a 
dependable  method  of  curative  treatment  will  soon  be  successful,  while 
in  our  extensive  knowledge  of  the  causes  and  means  of  prevention  o^ 
plague  we  are,  in  theory  at  least,  already  in  control  of  the  disease. 


INFLUENZA 

By  O.  H.  WILSON,  M.D. 


The  term  “influenza”  has  been  loosely  applied  to  a host  of  conditions, 
some  of  which  justified  its  employment,  others  did  not  1 he  recent 
investigations  of  ^ Holt  and  Wollstein  have  shed  considerable  light  upon 
this  subject.  In  their  researches  they  considered  as  influenza  only  thos^ 
cases  in  which  the  bacillus  of  Pfeiffer  could  be  demonstrated.  This 
organism  was  discovered  by  cultures  in  85  persons,  of  whom  42  were 
suspected  of  having  influenza  and  43  were  not,  15  of  the  latter  being 
nurses  or  physicians  who  were  in  intimate  contact  with  patients.  In 
cases  of  acute  nasopharyngeal  catarrh  and  its  complications,  such  as 
otitis  media  and  adenitis,  the  Bacillus  influenzae  was  conspicuous  by  its 
absence.  Cultures  were  made  from  29  cases  of  otitis  media  after  fresh 
paracentesis,  none  showed  influenza  bacilli;  likewise  5 cases  of  acute 
nasopharyngeal  catarrh  gave  negative  results.  From  an  analysis  of  the 
results  obtained  by  the  above-mentioned  investigators  it  is  evident  that 
the  term  “influenza”  must  be  more  restricted  in  its  application.  It  is 
the  epidemic  form  of  the  disease  that  will  receive. especial  consideration 
in  this  article. 

The  successful  management  of  a case  of  influenza  will  often  tax  to 
the  utmost  the  resources  of  the  medical  attendant.  When  we  consider 
that  the  disease  is  one  which  clinically  has  protean  aspects,  it  at  once 
becomes  apparent  that  our  principal  rule  for  treatment  should  be  to 
individualize  as  much  as  possible,  and  treat  the  patient  rather  than  the 
disease.  During  epidemics  and  endemics  mild  cases  are  frequently 
encountered,  and  as  these  are  often  accompanied  or  followed  by  serious 
complications  and  sequels,  they  should  merit  as  much  care  and  attention 
as  those  characterized  by  severe  clinical  manifestations.  Influenza 
per  se  is  a comparatively  benign  affection;  this  is  especially  true  when  the 
disease  occurs  in  young  and  healthy  individuals.  It  is  the  complications 
and  sequels  that  are  most  dreaded — the  latter  frequently  cast  the  victim 
a physical  wreck  upon  the  shores  of  health. 

As  yet  no  specific  has  been  discovered  for  this  prostrating  malady. 
The  pathological  changes  produced  by  the  bacillus  of  Pfeiffer  do  not 
appear  to  be  distinctive;  therefore,  our  drug  treatment  is  largely  empirical 
and  symptomatic.  The  therapeutist  will  best  serve  the  interests  of  his 
patient  by  not  employing  any  remedial  agent  unless  the  indications  for 
its  use  are  clearly  defined,  never  forgetting,  however,  the  possible  contra- 
indications. With  our  increasing  knowledge  of  the  etiology,  pathology, 
^The  Archives  of  Internal  Medicine,  May,  1910. 
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and  modes  of  transmission  of  infectious  diseases  it  becomes  of  paramount 
importance  for  die  medical  attendant  to  institute  measures  to  prevent 
their  dissemination.  The  prevention  or  prophylaxis  of  influenza,  there- 
fore, first  demands  our  attention. 

Prophylaxis,  lhat  influenza  is  a highly  infectious  disea.se  seems 
to  be  definitely  settled.  The  infection  spreads  with  marked  rapidity— not 
faster,  however,  than  the  modes  of  travel,  which  fact  illustrates  what 
an  important  factor  jicrsonal  contact  is  in  spreading  the  infection. 
Isolation  should  be  practised  whenever  possible,  only  those  attending 
the  patient  being  admitted.  As  the  bacillus  of  Pfeiffer  shows  a special 
predilection  for  the  respiratory  system,  the  secretions  from  this  tract 
must  be  considered  as  important  agents  in  spreading  the  infection. 
The  sputum  should  be  expectorated  into  a special  receptacle,  containing 
a germicidal  solution,  siich  as  5 per  cent,  phenol,  and  afterward  cremated. 
A piece  of  gauze  should  be  employed  to  catch  particles  expelled  during 
the  act  of  coughing  or  sneezing;  these  should  subsequently  be  burned. 
Patients  should  be  warned  against  moistening  the  fingers  in  the  mouth 
for  any  purpose.  Bed-clothes  and  soiled  linen  of  any  kind  should  l)e 
thoroughly  boiled  before  sending  to  the  laundry.  Thermometers  should 
be  sterilized  and  table  utensils  boiled.  Cleaning  the  bed-room  should 
be  done  in  such  a manner  as  will  prevent  dissemination  of  dust. 

In  inter-epidemic  periods  individuals  are  found  who  suffer  with 
chronic  cough  and  expectoration,  their  sputum  being  laden  with  influenza 
bacilli,  by  reason  of  which  they  become  important  sources  of  infection. 
These  disease  carriers  should  be  warned  of  the  danger  of  infecting  others, 
and  proper  instructions  given  for  disposal  of  their  sputum.  As  much  care 
should  be  exercised  as  is  usual  with  the  sputum  of  tuberculous  patients. 

Holt  and  Wollstein  report  the  finding  of  influenza  bacilli  in  the 
secretions  of  16  apparently  healthy  persons.  Further  investigations  may 
show  that  such  individuals  may  be  capable  of  spreading  infection.  If 
future  reports  prove  our  supposition  to  be  correct,  the  isolation  and  con- 
trol of  this  class  of  persons  would  be  a valuable  but  difficult  prophylactic 
measure. 

In  the  presence  of  an  epidemic  all  should  strive  to  maintain  their 
general  health  at  the  highest  possible  level.  This  precaution  is  most 
essential  in  persons  suffering  with  general  debility  and  catarrhal  condi- 
tions of  the  mucous  membranes,  on  account  of  their  marked  predispo- 
sition to  infection.  Tuberculous  patients,  infants,  and  the  aged  must  be 
carefully  protected  from  all  possible  sources  of  contagion.  If  the  disease 
is  contracted  by  this  group  of  individuals,  it  is  apt  to  be  characterized  by 
symptoms  of  marked  severity;  and  on  account  of  their  general  feebleness 
they  are  little  able  to  withstand  the  onslaughts  of  the  disease.  It  is 
doubtful  if  any  drugs  possess  distinct  prophylactic  properties,  but 
such  action  has  been  attributed  to  quinine,  salicin,  and  eucal^qjtus. 

General  Treatment. — Of  all  the  measures  employed  in  the  treatment 
of  influenza,  rest  in  bed  is  the  most  important.  This  should  be  insisted 
upon,  no  matter  how  mild  the  case.  There  is  a great  tendency  upon  the 
part  of  many  patients  to  fight  the  onslaughts  of  the  disease  by  remaining 


G ENERA  L TREA  TMENT 


877 


on  their  feet  and  attending  to  their  usual  occupation.  This  indiscretion 
often  prolongs  the  course  of  the  disease,  and  renders  the  sufferer  more 
susceptible  to  the  development  of  complications  and  sequels.  Such  a 
needless  expenditure  of  energy  and  exposuie  should  not  leceive  the  sanc~ 
tion  of  the  medical  attendant.  The  sick-chamber  should  be  well  ventil- 
ated, all  draughts  being  avoided— an  even  temperature  of  about  68°  F.  is 
probably  best.  In  most  cases  the  use  of  the  bed-pan  is  not  necessary, 
but  it  is  advisable  for  the  patient  to  attend  to  such  calls  within  the 

room.  . . 

If  the  patient  is  seen  shortly  after  the  onset,  perspiration  should  be 
encouraged  by  wrapping  the  body  in  blankets  and  by  administering 
ten  orains  of  Dover’s  powder  with  a hot  drink  containing  a little  brandy 
or  wliisky.  This  procedure  is  frequently  effective  in  relieving  pain  and 
producing  nervous  sedation.  It  is  important  to  keep  the  skin  warm  at 
all  times,  for  by  so  doing  internal  congestions  are  relieved,  toxic  matter 
is  ehminated,  and  the  burden  of  the  kidneys  materially  lessened.  The 
bowels  should  be  freely  opened  by  giving  a grain  or  two  of  calomel  in 
divided  doses,  followed  in  four  or  five  hours  by  a saline  purge.  Some 
writers  believe  that  such  purgation  may  excite  an  obstinate  diarrhoea,  and 
that  drugs  of  this  class  should  be  used  with  caution.  I invariably  em- 
ploy them,  believing  that  their  good  results  far  outweigh  any  possible 
deleterious  effect.  The  dose  of  the  saline,  however,  should  be  carefully 
regulated  to  suit  the  individual  case. 

One  of  the  most  prominent  and  distressing  manifestations  for 
which  the  patient  demands  relief  is  the  “aching  pain”  in  the 
muscles  and  bones.  Locally,  for  this  condition,  I employ  heat  in 
the  form  of  hot-water  bottles,  hot  sand  or  salt  bags.  Applications  of 
heat  seem  to  be  more  efficacious  than  cold,  and  are  always  more  grateful 
to  the  patient.  Cold,  locally  applied,  has  a limited  range  of  usefulness 
in  this  disease — rarely  is  it  necessary  to  resort  to  it  for  its  antipyretic  in- 
fluence. Liniments  of  various  kinds  have  been  employed  for  the  relief 
of  the  general  muscular  pain  and  tenderness.  Much  friction  cannot  be 
used  on  account  of  the  extreme  sensitiveness  of  the  tissues.  I never  em- 
ploy them,  as  other  remedies  have  proved  more  efficacious  in  my  hands. 
The  salicylates  and  the  coal-tar  derivatives  give  the  most  prompt  and 
satisfactory  results.  The  former  drugs  seem  at  times  to  influence  favor- 
ably the  course  of  the  malady.  The  following  combination  has  yielded 
excellent  results  in  the  practice  of  the  writer: 


If.  Codeinse  sulphatis,  gr.  iij ; 

Quininse  hydrochloridi,  gr.  xij; 

Acetphenetidini,  gr.  xij; 

Aspirin,  gr.  xlviij. 


Misce  et  pone  in  capsulas  No.  xii. 

Sig. — One  capsule  every  two  hours. 

The  codeine  in  this  prescription  not  only  enhances  the  analgesic  action 
of  the  acetphenetidin  and  aspirin,  but  also  serves  to  quiet  the  nervous 
excitation  frequently  present  in  the  initial  period.  Salol,  salicin,  salicylic 
acid,  strontium,  or  sodium  salicylate  may  be  employed  in  place  of  aspirin; 
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my  preference  is  for  the  latter  drug,  as  it  is  better  tolerated  l)y  the  stomach 
than  are  most  of  the  other  salicylic  compounds.  The  other  coal-tar  deriv- 
atives, such  as  acetanilide,  antipyrine,  and  salipyrine,  may  occasionally 
be  used  to  advantage.  The  employment  of  this  class  of  remedies  in  the 
treatment  of  influenza  has  frequently  been  condemned  on  account  of 
their  depressing  action.  The  question  as  to  whether  or  not  they  should 
be  administered  can  only  be  decided  by  a careful  consideration  of  the 
individual  case.  In  the  presence  of  profound  prostration,  great  cardiac 
weakness,  or  severe  gastric  symptoms,  they  must  be  withheld.  In  no 
case  should  they  be  employed  in  large  doses,  as  good  results  can  usually 
be  obtained  by  smaller  ones,  without  the  dangers  attending  the  admini.s- 
tration  of  larger  quantities.  Discontinue  their  administration  as  soon 
as  the  distressing  pains  are  controlled.  That  they  increa.se  susceptibility 
to  infection,  especially  when  the  patient  is  exposed  to  cold,  should  always 
be  borne  in  mind.  When  the  coal-tar  products  are  contra-indicated, 
morphine  may  be  given,  hypodermically  or  by  the  mouth,  to  relieve  pain. 
Insomnia  is  usually  due  to  pain;  with  the  relief  of  this  .symptom  sleep  is 
generally  secured.  The  salicylates  are  decidedly  depressing  and  must 
be  used  with  care. 

Quinine  is  a drug  which  has  unquestionably  been  abused  in  the  treat- 
ment of  la  grippe,  especially  by  the  laity.  It  appears  to  be  useful,  but 
I do  not  believe  there  is  any  advantage  to  be  gained  by  the  administra- 
tion of  large  doses.  Such  quantities  frequently  produce  an  annoying 
tinnitus  and  congestion  of  the  tympanum,  which  is  distinctly  disadvan- 
tageous when  we  consider  how  frequently  otitis  media  occurs  as  a com- 
plication. Small  doses  are  of  service  and  possess  valuable  tonic  prop- 
erties. Administered  in  this  way  it  is  never  depressing,  and  may  be  con- 
tinued with  advantage  throughout  the  disease  and  during  convalescence. 

The  employment  of  stimulants  is  a valuable  and  rational  procedure. 
Their  administration  should  never  be  made  a routine  practice,  being  given 
only  to  meet  special  indications.  Many  cases  will  be  seen  in  which, 
owing  to  the  mildness  of  the  infection,  or  the  resisting  powers  of  the 
individual,  the  use  of  this  class  of  remedies  would  be  a needless  drugging 
of  the  patient.  Others  are  encountered  in  which  the  prostration  is  pro- 
found from  the  onset,  so  that  stimulation  in  some  form  may  be  required 
intermittently  or  continuously  throughout  the  course  of  the  malady. 
This  profound  asthenia  or  adynamia  is  most  apt  to  occur  in  the  aged,  and 
in  those  suffering  from  pre-existing  general  debility.  The  deleterious 
influence  of  the  toxins  of  the  bacillus  of  Pfeiffer  upon  a heart  already 
afflicted  with  myocardial  degeneration,  or  the  seat  of  a valvular  defect, 
are  too  well  known  to  necessitate  elaboration  at  this  time.  In  this  class 
of  cases  the  foregoing  remedies  frequently  find  their  greatest  field  of  use- 
fulness. During  the  febrile  period,  stimulants,  as  a rule,  should  be  with- 
held, unless  clear  indications  exist  for  their  administration.  At  this 
time  they  frequently  increase  the  nervous  excitation  and  suffering. 
When  prostration  is  a prominent  feature,  alcohol  often  yields  excellent 
results.  This  remedy  has  been  much  abused  in  the  treatment  of  influ- 
enza, its  administration  in  large  quantities  for  many  days  being  frequently 
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resorted  to.  I cannot  sanction  its  employment  in  this  way,  as  I have 
observed  cases  in  which  the  depressing  after-effects  of  large  doses  of 
alcohol  were  greater  than  the  depression  of  the  disease  itself.  Small 
doses  give  good  results  without  the  possible  deleterious  influence  of  large 
ones.  When  ordering  alcohol,  the  tendency  to  form  a habit  should  never 
be  foro'otten.  It  is  usually  administered  in  the  form  of  brandy  or  whisky ; 
if  for  any  reason  these  are  not  well  tolerated,  or  if  special  indications  are 
to  be  met,  a good  wine  or  dry  champagne  may  be  substituted  to  advan- 
tage. Wiieii’a  rapid  effect  is  desired,  the  brandy  or  whisky  should  be 
given  hot  and  concentrated;  if  a more  prolonged  action  is  desirable,  it 
can  best  be  attained  by  giving  the  stimulant  cold  and  well  diluted, 
preferably  with  food.  The  use  of  all  forms  of  alcohol  should  be  dis- 
continued as  soon  as  possible. 

One  of  the  most  valuable  agents  to  rally  the  vital  forces  and  tide  the 
patient  over  critical  periods  is  strychnine.  It  may  be  ingested  or  given 
hypodermically,  according  to  the  urgency  of  the  symptoms.  If  cardiac 
failure  is  threatened,  rapidly  acting  diffusible  stimulants,  such  as  aro- 
matic spirits  of  ammonia  or  Hoffman’s  anodyne,  should  be  administered 
hypodermically.  These  remedies,  like  strychnine,  must  be  reserved  for 
emergencies;  to  utilize  them  continuously  often  causes  a needless  ex- 
penditure of  reserve  force,  so  that  when  the  decisive  struggle  ensues,  there 
are  no  reinforcements  available.  During  the  febrile  period,  cardiac  ton- 
ics, like  digitalis,  strophanthus,  and  cactus  grandiflorus,  have  a very  lim- 
ited range  of  usefulness.  In  the  presence  of  marked  vascular  relaxation 
atropine  hypodermically  is  indicated. 

Symptoms  referable  to  the  respiratory  system  are  undoubtedly  the  most 
common  manifestations  of  influenza.  The  infection  of  this  anatomical 
tract  leads  to  the  development  of  rhinitis,  rhinopharyngitis,  tracheitis, 
or  bronchitis;  one  or  all  of  these  conditions  may  be  present  in  a given 
case.  The  inflammation  of  the  nasal  mucous  membrane  is  usually  severe, 
the  inflammatory  process  displaying  a marked  tendency  to  spread  and 
involve  the  accessory  sinuses.  It  is  essential  that  the  nasal  chambers 
and  the  nasopharynx  should  be  frequently  and  thoroughly  cleansed  by 
some  alkaline  antiseptic  fluid;  for  this  purpose  Dobell’s  solution,  used 
warm  in  a Birmingham  douche,  answers  admirably.  By  securing  good 
drainage  for  the  nasal  secretions  the  liability  of  involvement  of  the 
accessory  sinuses  is  reduced  to  a minimum.  Applications  of  cocaine 
solution  (4  per  cent.)  or  adrenalin  chloride  (1  to  1000),  by  contracting 
the  swollen  and  hyperemic  mucosa,  aid  very  materially  in  maintaining 
patulous  the  avenues  of  exit  of  the  mucopurulent  secretions.  The 
shrinking  of  the  mucous  membranes  not  only  favors  drainage,  but  per- 
mits more  thorough  cleansing  of  the  deeper  portions  of  the  nasal  cham- 
bers. Adrenalin  does  not  produce  secondary  congestion  of  the  mucous 
membrane;  this  undesirable  result  is  common  after  cocaine  applications. 
After  a thorough  cleansing  of  the  nasal  chambers  with  the  alkaline 
aqueous  solution  I apply  to  the  mucous  membrane  a solution  containing 
chloretone,  camphor,  menthol,  and  oil  of  cinnamon  in  liquid  albolene. 
Following  the  subsidence  of  the  acute  manifestations,  there  is  often  a 
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tendency  for  the  Schneiderian  inncous  membrane  to  remain  thickened 
and  irritated.  This  condition  is  best  treated  by  the  administration  of 
alteratives,  especially  potassium  iodide.  If  the  tracheitis  and  laryngitis 
are  sufficiently  severe  and  annoying  to  demand  treatment,  considerable 
relief  may  be  obtained  by  inhaling  steam  laden  with  compound  tincture 
of  benzoin,  one  or  two  drams  of  this  preparation  being  added  to  a pint 
of  boiling  water. 

Bronchitis  has  been  considered  by  some  writers  as  a complication; 
when  confined  to  the  larger  tubes,  I believe  it  best  to  regard  it  as  one  of 
the  essential  manifestations  of  the  malady.  The  treatment  of  this  con- 
dition differs  little  from  that  usually  employed  in  bronchial  inflamma- 
tions arising  under  other  conditions.  In  the  early  stages,  when  secretion 
is  scanty  and  the  patient  is  harassed  by  a troublesome  and  unproductive 
cough,  codeine  is  exceedingly  useful.  I prefer  this  drug  to  heroin,  as 
I have  often  observed  considerable  depression  following  the  administra- 
tion of  this  new  morphine  derivative.  Codeine  may  advantageously  be 
combined  with  sedative  expectorants,  as  in  the  following  prescription: 

I^.  Codeina3  sulphatis,  gr.  iij; 

Potassii  citratis,  gr.  Ixxx; 

Liquoris  ammonii  acetatis,  q.  s.  ad  o ij  • 

Sig. — Teaspoonful  in  water  every  two  hours. 

Depressing  drugs,  like  antimony,  aconite,  and  veratrum  viride,  should 
be  avoided.  Counterirritation  of  the  chest  at  this  time  is  a valuable  adjunct. 
For  this  purpose  we  may  employ  a mustard  plaster  or  a turpentine  stupe. 
I prefer  the  latter  applied  to  the  anterior,  lateral,  and  posterior  aspects 
of  the  chest.  When  numerous  moist  rales  become  audible,  indicating  the 
period  of  active  secretion,  stimulating  expectorants  are  the  remedies  of 
choice.  The  most  useful  drugs  of  this  class  are  ammonium  chloride 
and  carbonate,  terpin  hydrate,  terebene,  oleoresin  of  cubebs,  and  oil  of 
sandalwood.  The  tendency  of  these  expectorants  to  disorder  digestion 
should  not  be  lost  sight  of,  as  an  unimpaired  alimentary  tract  is  one  of 
the  patient’s  most  valuable  assets.  Ammonium  chloride  seems  to  be 
the  least  offensive  in  this  connection,  and  is  the  remedy  of  choice  in  most 
cases.  Should  the  cough  be  excessive,  codeine,  heroin,  or  hyoscyamus 
can  be  given  simultaneously.  Some  such  combination  as  the  following 
may  often  be  used  to  advantage : 


Codeinae  sulphatis,  gr.  iij; 

Ammonii  chloridi,  5ij: 

Tinct.  hyoscyami,  nElxxij ; 

Fluidextracti  glycyrrhizse,  5jy; 

Aquae  destillataj,  q.  s.  ad  oiij. 

Misce. 


Sig. — Teaspoonful  in  water  every  three  hours. 

It  will  frequently  be  beneficial  to  vary  from  time  to  time  the  expectorant 
employed. 

Diet. — The  importance  of  selecting  a proper  diet  cannot  be  over- 
estimated. Of  all  factors  aiding  recovery,  the  maintenance  of  nutrition 
is  the  most  potent.  While  the  fever  lasts,  the  stomach  is  usually  irritable. 
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so  the  diet  must  be  fluid  and  restricted.  Food  should  be  given  in  small 
quantities  and  at  frequent  intervals.  For  two  or  three  days  an  exclusive 
milk  diet  is  often  best;  if  well  tolerated,  at  least  two  quarts  should  be 
drunk.  In  some  cases,  with  a foul  tongue  and  marked  gastro-intestinal 
disturbance,  milk  is  not  well  borne;  under  these  circumstances  we  may 
resort  to  concentrated  broths  of  beef,  mutton,  and  chicken.  If  vomiting 
is  a troublesome  symptom,  it  is  best  to  withhold  food  for  a time,  giving 
nothing  but  small  quantities  of  albumin  water.  This  procedure  usually 
yields  better  results  than  can  be  obtained  by  administering  drugs.  The 
quantity  of  food  given  at  this  time  should  be  governed  entirely  by  the 
patient’s  ability  to  digest  and  assimilate.  Often  the  stomach  is  not  in  a 
receptive  mood;  to  encourage  the  taking  of  large  quantities  of  food  under 
such  circumstances  can  only  be  productive  of  harm.  As  the  fever 
subsides  and  the  condition  of  the  gastro-intestinal  mucosa  improves, 
raw  eggs,  milk  toast,  eggnog,  milk-punch,  and  custards  may  be  added  to 
the  dietary. 

When  solid  food  can  be  eaten,  scraped  beef  sandwiches,  eggs,  poached, 
soft-boiled,  or  scrambled,  oysters,  tender  breast  of  chicken,  sweetbreads, 
and  light  farinaceous  articles  with  which  cream  is  taken  are  appropriate. 

During  convalescence  the  food  should  be  highly  nutritious  and  served 
in  the  most  palatable  manner,  and  as  much  as  the  condition  of  the  stom- 
ach will  allow.  At  this  time  abundant  solid  nitrogenous  food,  such  as 
roast-beef,  beefsteak,  chicken,  eggs,  etc.,  should  be  given;  in  addition,  the 
patient  should  receive  a quart  of  milk  daily,  provided  it  is  well  tolerated, 
if  the  appetite  is  poor  and  the  digestive  functions  are  tardy  in  regaining 
their  full  physiological  activity,  alcohol  in  some  form  is  a valuable  aid. 
For  this  purpose  we  may  utilize  whisky  or  brandy  well  diluted,  good 
Burgundy,  champagne,  or  some  of  the  malt  liquors.  Their  best  effects 
are  seen  when  administered  with  food.  As  adjuncts  in  overcoming  the 
anorexia  of  convalescence,  the  bitter  tonics,  like  gentian  and  calumbo,  are 
often  useful. 

Complications.^ — Respiratory. — The  severity  of  the  attack  does  not 
seem  to  bear  any  distant  relation  to  the  development  of  complications. 
They  are  frequently  due  to  negligence  or  indiscretion  upon  the  part  of  the 
• patient.  Too  early  resumption  of  their  customary  duties  and  undue  ex- 
posure are  often  important  factors  in  their  causation.  The  most  frequent 
amd  important  complications  are  those  involving  the  respiratory  tract. 
Catarrhal  or  croupous  pneumonia  may  be  encountered,  the  former  much 
more  frequently  than  the  latter.  The  existence  of  a bronchitis  should 
make  us  apprehensive,  as  the  inflammatory  process  often  extends  rapidly 
and  involves  the  bronchioles  and  alveoli.  Bronchopneumonia,  due  to  the 
acillus  of  Pfeiffer,  differs  little  from  that  due  to  other  causes,  except  that 
the  associated  asthenia  or  adynamia  is  usually  more  profound.  Cardiac 
embarrassment  is  especially  prone  to  occur  during  the  course  of  influenzal 
pneumonia,  on  account  of  the  well-known  deleterious  influence  of  the 
toxines  of  this  disease  upon  the  myocardium.  With  signs  of  circulatory 
allure  active  stimulation  is  often  imperative,  and  in  a crisis  of  this  kind 
the  remedies  must  be  given  hypodermically  and  for  effect.  The  most  use- 
VoL.  1—56 
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fill  drugs  under  these  circumstances  are  strychnine,  atropine,  aromatic 
spirits  of  ammonia,  IIoH'man’s  anodyne,  camphor,  and  caffeine;  the 
last-mentioned  drug  should  be  given  hypodermically  as  caffeine  sodio- 
benzoate.  Ammonium  carbonate  is  a remedy  which  is  often  useful  as 
a cardiac  stimulant  and  expectorant;  it  may  be  administered  by  the 
mouth  in  small  doses  for  some  time.  If  gastric  disturbances  follow  its 
administration,  it  should  be  discontinued.  In  children  an  emetic  is 
occasionally  useful,  to  aid  in  the  expulsion  of  muctis;  for  this  purpose  we 
may  employ  the  wine  or  syrup  of  ipecac.  Tartar  emetic  is  contraindi- 
cated on  account  of  its  depressing  properties;  even  the  former  drug  must 
be  used  cautiously  or  withheld  in  the  presence  of  severe  prostration. 

Counterirritation  of  the  chest  is  a valuable  and  rational  procedure. 
For  this  purpose  we  may  employ  blisters,  turpentine  stupes,  or  dry  cups, 
according  to  the  effect  desired.  In  children  I prefer  to  use  turpentine 
stupes;  in  older  patients  I employ  dry  cups.  An  ice  poultice  applied 
to  the  chest  is  often  efficacious  in  relieving  pain.  For  combating  the 
toxemia,  reducing  the  temperature,  and  producing  nervous  sedation, 
nothing  is  so  serviceable  as  the  cold  sponge.  The  temperature  of  the 
sponge  should  be  regulated  by  the  ability  of  the  patient  to  react.  If 
the  cerebral  symptoms  are  pronounced  and  cough  is  excessive,  morphine 
or  codeine  may  be  required.  Morphine  must  be  employed  with  great 
care  or  withheld,  especially  when  secretion  is  profuse  and  cyanosis  is 
present.  With  increasing  cyanosis  and  cardiac  weakness,  ominous  rales 
in  the  throat,  and  marked  stupor,  every  effort  must  be  made  to  arouse  the 
patient.  Alternate  douches  of  hot  and  cold  water  and  electricity  may  be 
tried:  they  often  yield  excellent  results. 

The  food  should  be  liquid  and  concentrated,  milk,  broths,  and  egg- 
albumin  forming  the  basis  of  the  diet.  Upon  the  subsidence  of  the  acute 
manifestations,  stimulating  expectorants  are  indicated  to  aid  in  the  ex- 
pulsion of  mucus  and  to  favor  the  restoration  to  normal  of  the  mucous 
membranes.  Delayed  resolution  is  to  be  treated  by  the  administration  of 
iodides  and  by  counterirritation  to  the  affected  area.  When  the  pul- 
monary manifestations  are  unduly  prolonged,  other  complications  should 
be  suspected,  especially  abscess,  gangrene,  or  empyema.  These  con- 
ditions should  be  promptly ' recognized  and  appropriate  treatment  in- 
stituted. 

Cardiac  Disorders. — In  many  cases  of  influenza  the  heart  appears 
to  bear  the  brunt  of  the  attack.  Such  selective  action  of  the  toxines, 
as  previously  pointed  out,  becomes  especially  serious  in  the  presence  of 
pre-existing  myocardial  degeneration  or  valvular  defects.  In  this  class 
of  cases  the  question  of  cardiac  efficiency  should  demand  a large  share  of 
our  attention.  By  promptly  recognizing  impending  danger  and  insti- 
tuting appropriate  treatment,  much  can  be  done  to  avert  disaster.  That 
the  bacillus  of  influenza  is  capable  of  producing  acute  endocarditis, 
myocarditis,  and  pericarditis  seems  to  be  definitely  settled.  The  mani- 
festations of  cardiac  involvement  are  variable  both  in  degree  and  kind, 
they  may  be  organic  or  functional  in  origin.  Tachycardia,  bradycardia, 
arrhythmia,  and  dicrotism  are  frequently  observed;  in  the  presence  of 
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much  myocardial  degeneration  embryocardia  is  usually  pronounced. 
Palpitation  is  often  an  annoying  symptom,  and  syncopal  attacks  are 
common,  the  latter  frequently  follows  the  slightest  exertion,  such  as 
raising  the  head  from  the  pillow. 

The  treatment  of  acute  cardiac  insufficiency  occurring  during  the 
active  stage  of  the  malady  has  been  considered.  To  conserve  cardiac 
energy  and  prevent  subsequent  accidents  rest  in  bed  is  one  of  the  most 
important  therapeutic  measures  at  our  disposal.  The  resumption  of 
activities  must  be  gradual,  being  controlled  entirely  by  the  ability  of  the 
heart  to  meet  the  demands  for  increased  work.  In  addition  to  rest,  car- 
diac tonics  are  valuable  adjuncts  in  favoring  restoration  of  normal  heart- 
action.  The  remedy  of  choice  and  the  dose  can  be  determined  only  by 
a careful  study  of  the  individual  case.  Strychnine  often  yields  splendid 
results,  and  is  especially  valuable  on  account  of  its  general  tonic  proper- 
ties. When  feeble  heart  action  is  associated  with  palpitation,  arrhythmia, 
and  tachycardia,  the  bromides  combined  with  digitalis  often  act  promptly 
and  efficiently.  In  these  cases,  with  little  or  no  impairment  of  the  first 
sound  of  the  heart,  but  wdth  tachycardia  and  arrhythmia,  the  following 
combination,  suggested  by  Dr.  H.  A.  Hare,  has  yielded  excellent  results 
in  my  hands. 


I^.  Tinct.  aconiti, 

Tinct.  belladonnse, 
Tinct.  digitalis, 

Tinct.  gentian,  comp.. 


Sig. — A teaspoonful  three  or  four  times  a day. 


Tijxxiv; 

TDlxlyiij; 

Tijxxiv  vel  xlviij ; 
q.  s.  ad  oiij. 


If  the  cardiac  asthenia  is  associated  with  high  arterial  tension,  nitro- 
glycerin may  be  combined  with  digitalis,  or  the  latter  drug  may  be  re- 
placed to  advantage  by  strophanthus.  If  the  heart  is  rapid  and  irreg- 
ular and  palpitation  is  an  annoying  symptom,  an  ice-bag  applied  to  the 
precordium  gives  great  relief;  it  may  be  used  continuously  or  intermit- 
tently; I prefer  the  latter  method.  Obstinate  cases  of  cardiac  disorders 
only  improve  with  the  restoration  of  the  general  health  and  nutrition, 
consequently  all  measures  tending  to  promote  the  early  establishment 
of  these  conditions,  such  as  rest,  should  be  instituted. 

Gastro-intestinal  Complications. — ^There  seems  to  be  considerable 
difference  of  opinion  regarding  the  existence  of  a distinct  gastro-intestinal 
type  of  influenza.  Mild  gastric  and  intestinal  disorders  are  so  common 
that  they  cannot  be  considered  as  complications.  Undoubtedly  cases 
occur  in  which  symptoms  referable  to  the  alimentary  tract  dominate  the 
clinical  picture.  It  is  quite  possible  that  these  marked  disturbances  are 
purely  toxic  in  origin,  and  result  from  some  other  form  of  disease.  It 
seems  best  not  to  consider  this  form  as  a clinical  entity  until  more  definite 
information  is  available. 

Nausea  and  vomiting,  when  slight,  usually  yield  to  ordinary  methods 
of  treatment.  If  the  tongue  is  heavily  coated,  calomel  in  minute  doses 
is  usually  followed  by  good  results.  Other  remedies  commonly  em- 
ployed, especially  if  the  tongue  is  clean,  are  pellets  of  ice,  small  doses  of 
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brandy,  cocaine,  bismuth  siibnitrate,  cerium  oxalate,  chloretone,  lime 
water,  and  acetanilide.  The  last-mentioned  drug  should  be  employed 
with  care  or  withheld  if  much  depression  exists.  A favorite  combination 
of  the  writer’s  for  this  condition  is  the  following: 

lb  Sodii  hroinidi, 

Sodii  bicarbonatis,  aa  gr.  Ixxx; 

Spiritus  ammonia!  aromatici,  oiss; 

Aqua!  mentha)  piperita!,  q.  s.  ad.  35j. 

Misce. 

Sig. — Teaspoonful  in  a little  ice  water  every  hour  until  relieved. 

If  the  vomiting  is  intense  and  uncontrollable,  all  medicines  and  food 
should  be  temporarily  discontinued;  the  head  should  be  kept  low  and 
absolute  quiet  must  be  insisted  upon.  Counterirritation  to  the  epiga.s- 
trium  is  useful,  preferably  in  the  form  of  a mustard  plaster.  As  the 
vomiting  subsides  and  the  stomach  becomes  more  tolerant,  milk  and  al- 
bumin water  may  be  allowed  in  teaspoonful  doses  at  frequent  intervals, 
the  quantity  being  gradually  increased  as  the  condition  improves.  The 
restoration  of  a liberal  diet  should  be  made  as  soon  as  po.ssible,  so  as  to 
maintain  the  nutrition.  If  diarrhoea  is  a troublesome  symptom,  it  is  to  be 
treated  by  the  usual  remedies  employed  for  that  condition,  care  being 
exercised  not  to  select  a remedial  agent  capable  of  influencing  adversely 
the  general  condition  of  the  patient.  While  the  diarrhoea  persists,  the 
diet  should  be  fluid  and  restricted,  if  necessary.  Alcoholic  stimulation 
may  be  necessary,  especially  if  the  diarrhoea  is  an  indication  of  the  exist- 
ence of  a severe  enteritis  or  enterocolitis. 

Nephritis. — ^The  renal  disorders  accompanying  influenza  are  usually 
trivial,  and  resemble  those  found  in  any  acute  infectious  disease.  True 
renal  inflammation  is  occasionally  encountered,  but  it  must  be  regarded 
as  an  infrequent  complication.  If  mild  nephritis  exists,  no  special  treat- 
ment is  necessary,  but  strict  prophylactic  measures  must  be  maintained, 
especially  the  avoidance  of  exposure  to  cold.  When  the  symptoms  and 
signs  indicate  a more  severe  grade  of  kidney  involvement,  an  exclusive 
milk  diet  is  best;  it  should  be  continued  until  decided  improvement  occurs. 
The  alkaline  diuretics,  such  as  potassium  citrate,  acetate,  and  bicarbonate, 
are  often  useful.  If  there  is  associated  cardiac  feebleness,  digitalis  often 
gives  excellent  results;  the  tincture  is  the  preparation  of  choice,  especially 
if  gastric  irritability  is  present.  In  the  presence  of  much  renal  irritation 
or  inflammation  it  is  best  not  to  employ  turpentine  locally,  for  fear  it 
may  be  absorbed  and  aggravate  the  existing  inflammation. 

Aural  Complications. — Otitis  media  is  a frequent  and  dangerous 
complication  of  influenza.  The  inflammatory  process  may  be  catarrhal 
or  suppurative — too  often  the  latter  condition  is  present.  By  thoroughly 
cleansing  the  nose  and  nasopharynx  much  may  be  done  to  avert  this 
dangerous  complication.  As  a nasal  wash  any  bland  alkaline  and  anti- 
septic solution  is  serviceable;  I invariably  employ  Dobell’s  solution. 
Recent  investigations  have  shown  that  urotropin  is  eliminated  in  the 
secretions  from  the  tympanum.  This  discovery  would  suggest  the  ad- 
visability of  administering  this  drug  as  a prophylactic  and  curative  agent. 
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Further  experience  will  be  necessary  to  determine  its  value  in  this  con- 
nection. 

In  the  early  stage,  when  there  is  great  hyperemia,  the  real  or  artifi- 
cial leech  should  be  applied  in  front  of  and  close  to  the  tragus.  When 
the  mastoid  is  simultaneously  involved,  the  leech  should  also  be  placed 
behind  the  auricle,  just  over  the  antrum  or  mastoid  tip.  This  treat- 
ment seems  to  mitigate  and  shorten  the  course  of  many  cases  of  otitis 
media.  For  the  relief  of  pain  instillations  of  hot  water  into  the  exter- 
nal auditory  canal  are  exceedingly  useful;  a hot-water  bottle  or  bag  of 
hot  salt  may  be  employed  for  the  same  purpose.  Cocaine  solution  (4 
per  cent.)  may  be  warmed  and  instilled  with  benefit;  also  the  following: 


I^.  Atropiiiffi  sulphatis, 
Acidi  borici, 
Glycerini, 

AquEe  destillatse, 
Misce. 


gr-  ij; 

gr.  x; 

3j; 

q.  s.  ad  oj. 


The  tympanic  membrane  should  be  incised  freely  as  soon  as  bulging 
of  this  structure  becomes  apparent,  as  well  as  in  those  cases  in  which 
pain  persists  in  spite  of  all  antiphlogistic  treatment.  The  value  of  early 
incisions  cannot  be  overestimated,  for  it  minimizes  the  danger  of  the 
development  of  serious  complications,  such  as  mastoiditis,  meningitis, 
and  cerebral  abscess. 

Nervous  and  Mental  Complications  and  Sequels. — Nervous  phe- 
nomena in  greater  or  less  degree  appear  to  be  present  in  nearly  all  cases 
of  influenza,  but  there  is  a certain  group  of  patients  in  whom  this  ana- 
tomical system  is  especially  implicated.  This  selective  action  may 
result  from  some  pre-existing  weakness,  either  congenital  or  acquired. 
The  treatment  of  the  initial  nervous  symptoms  has  been  considered. 
Of  the  later  manifestations,  persistent  nerve  pains  are  common;  the  nerves 
most  frequently  involved  are  the  supra-orbital,  intercostal,  and  sciatic. 
The  iodides  and  salicylates  are  the  most  useful  remedies  for  this  persist- 
ent neuritis.  ^ Counter-irritation  is  a valuable  adjunct,  applied  in  that 
form  best  suited  to  the  region  affected.  One  of  the  most  potent  factors 
in  establishing  a cure  of  this  distressing  condition  is  the  early  restoration 
of  the  general  health  and  nutrition. 

Neurasthenia  maybe  initiated;  especially  is  this  apt  to  occur  if  any 
predisposition  exists.  If  mild,  it  usually  yields  to  general  hygienic 
nieasures,  but  if  severe  and  oceurring  in  an  individual  with  a neuropathic 
disposition,  a formal^  rest  cure  may  be  required.  (See  Rest  Cure.) 

Psychoses  of  various  kinds  have  been  described  in  connection  with 
influenza.  In  some  cases  they  appear  to  be  primarily  due  to  the  infection ; 
m the  greater  number,  however,  a psychopathic  disposition  can  be  demon- 
strated; and  it  would  seem  as  if  the  infection  had  kindled  into  activity 
some  latent  proeess.  To  prevent  and  cure  these  mental  disturbances 
every  effort  should  be  made  to  overcome  the  profound  depression. 

I rolonged  rest  in  bed,  nourishing  food,  and  tonics  are  essential.  If 
excitation  is  present,  the  bromides  often  give  considerable 
relief.  Insomnia,  which  is  often  a troublesome  symptom,  may  be  banished 
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by  the  administration  of  trional,  sulphonal,  veronal,  hyoscine,  or  chloral 
hydrate.  The  last-named  drug  is  contraindicated  if  much  cardiac  weak- 
ness exists.  When  the  mental  aberration  is  not  marked  and  the  patient 
can  readily  be  controlled,  home  treatment  is  generally  satisfactory. 
It  is  best  to  reserve  sanatorium  and  asylum  treatment  for  the  more  severe 
cases  that  are  diflicult  to  manage. 

Convalescence. — When  the  storm  has  abated,  we  must  not  delude 
ourselves  into  believing  that  all  danger  is  past,  for  it  is  just  at  this  time 
that  the  utmost  vigilance  is  necessary  to  save  our  patient  from  the  many 
pitfalls  which  beset  his  path.  Prostration  frequently  far  outlasts  the 
symptoms  of  the  disease.  After  the  active  symptoms  subside,  rest  in 
bed  should  be  insisted  upon,  no  matter  how  mild  the  attack  has  been. 
If  the  infection  has  been  characterized  by  marked  symptoms  of  severity, 
or  if  complications  were  present,  this  period  of  rest  must  be  more  pro- 
longed. Physical  or  mental  exertion  when  the  patient  first  gets  out  of 
bed  must  be  undertaken  gradually,  and  it  should  never  be  carried  to  the 
point  of  fatigue.  Avoidance  of  all  nervous  and  mental  strain  and 
prolonged  abstinence  from  business  worries  and  cares  aid  very  mate- 
rially in  hastening  recovery.  The  diet  should  receive  a large  share  of 
our  attention;  this  important  matter  has  been  previously  considered  in  a 
former  chapter.  At  this  time  tonics  are  a valuable  aid;  I employ  the 
following  combination  with  excellent  results : 

I^.  Strychninse  sulphatis, 

Arsenii  trioxidi,  aa  gr.  ss;_ 

Pulv.  digitalis,  _ gr.  viij; 

Quininse  hydrochloridi,  gr.  xxx; 

Ferri  reducti,  gr.  vj; 

Extracti  gentianse,  gr.  xxx. 

Misce  et  pone  in  capsulas  No.  xxx. 

Sig. — One  capsule  three  times  a day  after  food. 

In  this  prescription  the  strychnine  is  valuable  in  overcoming  the  physical 
and  mental  depression,  and  in  conjunction  with  the  digitalis  it  renders 
signal  service  by  stimulating  the  enfeebled  heart.  The  iron  and  arsenic 
are  employed  to  combat  anemia,  which  is  common  during  convalescence; 
the  ai’senic  also  exercises  a valuable  alterative  influence  upon  the  depraved 
mucous  membranes.  The  quinine  is  useful  for  its  general^  tonic  proper- 
ties, and  when  combined  with  the  gentian  and  strychnine,  is  valuable  for 
correcting  persistent  anorexia.  The  above  tonic  prescription  may  be 
administered  for  several  weeks;  after  a short  time  the  digitalis  should  be 
omitted.  Obstinate  cases  are  encountered,  in  wTich  the  physical  and 
mental  depression  persist  in  spite  of  all  treatment,  full  restoration  of 
health  under  these  circumstances  only  being  secured  by  a change  of 
climate,  an  ocean  voyage,  or  a visit  to  a health  resort. 

With  persons  predisposed  to  tuberculosis  especial  care  must  be  exer- 
cised, as  the  influenzal  infection  appears  at  times  to  establish  a point 
of  least  resistance,  which  permits  ready  infection  with  the  tubercle  baci  - 
lus.  A pre-existing  and  unsuspected  tuberculosis  may  be  present,  t ie 
latent  foci  being  stimulated  into  activity  wdth  the  onset  of  the  acute  in 


CONVALESCENCE 


887 


fection.  The  debilitated  condition  of  the  patient  at  this  time  may  per- 
mit the  tuberculous  process  to  make  rapid  strides,  consequently  it  is  of 
oreat  importance  to  recognize  promptly  the  existence  of  this  condition, 
and  to  institute  appropriate  treatment.  Chronic  cough  and  expectora- 
tion, independent  of  any  tuberculous  process,  are  common  and  persistent 
symptoms  during  convalescence.  The  importance  of  this  group  of  cases 
as  carriers  of  infection  has  already  been  considered.  ^ This  chrome 
bronchial  inflammation  or  irritation  is  best  tieated  with  stimulating 
expectorants,  preferably  creosote,  terpin  hydrate,  terebene,  or  oil  of  san- 
dalwood. Codeine  is  valuable  if  the  cough  is  excessive  and  unproduc- 
tive. 

Holt  observed  that  positive  influenza  cultures  were  frequently  ob- 
tained during  the  spring  months,  and  that  with  the  advent  of  warm 
weather  the  organism  disappeared  entirely  from  the  secretions.  This 
observation  suggests  to  us  the  advisability  of  sending  our  cases  with 
persistent  symptoms,  whenever  possible,  to  a warm,  equable  climate. 


-•  # 


YELLOW  FEVER 


By  ARfsTIDES  AGRAMONTE,  M.D. 


General  Remarks. — It  is  the  physician’s  strictest  duty  not  only  to 
cure  the  sick  whenever  called  upon  to  attend  them,  but  also  to  prevent 
the  occurrence  of  disease,  particularly  when  such  might  be  spread  by 
the  cases  under  his  care;  hence;  before  entering  at  length  upon  the 
method  to  be  followed  in  treating  yellow  fever,  I may  be  permitted  to 
note  here  the  most  salient  etiologic  factors,  as  well  as  those  pertaining 
to  the  diagnosis  of  the  disease,  which  ought  to  be  borne  in  mind  when 
assuming  charge  of  a case. 

An  important  feature,  and  one  that  the  modern  practitioner  must  de- 
fend against  the  antiquated  notions  of  former  days,  in  reference  to  the 
means  of  propagation,  is  the  fact  that  “fomites”  play  no  part  in  the 
spread  of  epidemics;  no  part  of  the  patient,  his  clothing  or  surroundings, 
can  in  any  way  be  considered  as  directly  infective:  there  is  no  need,  as 
formerly  recommended,  to  disinfect  the  urine,  feces,  and  vomitus,  nor  to 
employ  any  unusual  method  in  treating  the  bed-clothing  or  garments 
of  the  patient.  The  troublesome  and  often  unsatisfactory  measures 
necessary  in  dealing  with  other  infectious  diseases  are  entirely  uncalled 
for  in  yellow  fever.  Sufficient  evidence  in  support  of  this  doctrine  has 
been  furnished  by  the  exhaustive  experiments  carried  out  by  the  U.  S. 
Army  Yellow-fever  Commission,  corroborated  by  the  various  authorities 
who  have  since  investigated  the  matter,  to  say  nothing  of  the  foul 
and  nauseating  tests  undertaken  by  previous  investigators  without  suc- 
cess as  far  as  obtaining  an  artificially  infected  case  of  yellow  fever  is 
concerned. 

The  only  thing  one  must  guard  against  is  the  access  of  mosquitoes  to 
our  patients.  Immediately  upon  coming  across  a suspicious  case  of 
yellow  fever  the  physician  must  see  that  it  is  covered  by  a mosquito-bar 
that  will  effectually  prevent  the  sting  of  these  insects,  and  this  precaution 
is  of  the  utmost  importance  during  the  first  three  days  of  the  disease, 
for  at  this  period  the  infective  agent  is  circulating  in  the  blood  of  the 
patient  and  can  then  be  taken  up  into  the  stomach  of  the  attacking 
mosquito. 

^ When,  as  it  often  happens,  the  case  is  not  seen  before  the  second  or 
third  day  or  even  after,  or  the  diagnosis,  which  is  at  times  very  difficult,  is 
not  made  before,  then  all  care  should  be  taken  so  as  to  prevent  the  escape 
of  mosquitoes  which  may  have  already  bitten  the  patient,  and  which 
experience  has  demonstrated  seldom  travel  far  away  from  the  case,  and 
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less  so  after  having  partaken  of  a full  meal.  For  this  purpose  the  least 
disturbance  should  be  made  about  the  room;  if  not  .screened,  the  windows 
should  be  made  insect  proof  by  covering  or  stretching  mosquito-netting 
upon  the  frame  and  the  doors  kept  closed.  After  the  fourth  day  there  is 
no  need  to  protect  the  patient;  he  can  then  be  removed  from  the  room  and 
the  latter  subjected  to  thorough  fumigation  with  suljdiur.  This  practice 
will  very  likely  cause  the  destruction  of  any  mosquitoes  which  may  have 
stung  the  patient  during  the  infective  stage  of  the  first  three  days. 

Aside  from  these  precautions,  the  question  of  prophylaxis  is  beyond 
the  sphere  of  the  attending  physician,  and  the  matter  comes  under  the 
domain  of  the  sanitary  authorities. 

A few  words  must  be  said  regarding  the  diagnosis  of  yellow  fever.  It 
is  very  unfortunate  that  men  who  have  been  considered  as  authorities  in 
this  specific  disease  have  gone  so  far  as  to  convey  the  idea  that  the  diag- 
nosis of  yellow  fever  is  comparatively  easy  and  that  it  can  be  made 
with  some  degree  of  certainty  during  the  early  stages  of  the  disease. 
The  fact  is  that  perhaps  no  other  of  the  prevailing  tropical  diseases 
is  more  difficult  to  diagnose  at  a period  when  it  is  of  the  greatest  im- 
portance that  the  actual  conditions  be  recognized.  Of  course,  when 
the  physician  comes  upon  a case  of  icterus  with  fever,  vomiting,  and  al- 
buminuria, at  the  fourth  day  of  his  illness,  the  diagnosis  presents  no  dif- 
ficulties; it  is  the  cases  of  comparative  mildness,  those  in  which  we 
probably  find  nothing  beyond  a suffused  face  with  injected  eyes  and 
backache,  which  puzzle  and  confound  the  most  expert.  Yet  one  case 
is  just  as  dangerous  as  the  other,  so  far  as  causing  the  spread  of  the 
infection  and  producing  other  cases  of  greater  or  lesser  intensity  is 
concerned. 

I think  that  physicians  practising  in  tropical  countries  should  always 
be  on  the  lookout  for  cases  of  yellow  fever,  for,  although  the  spontaneous 
generation  of  cases  is  not  to  be  thought  of  for  a moment,  in  such  countries 
there  will  always  be  the  possibility  of  importation,  so  long  as  yellow 
fever  remains  endemic  in  any  of  the  African  or  American  ports,  and 
the  requirements  of  commerce  between  civilized  nations  demand  the 
curtailing  of  quarantine  restrictions.  Another  point  to  be  kept  in  mind 
is  the  fact  that  native  children  often  serve  as  the  means  of  keeping  up 
the  sources  of  infection  in  countries  where  the  disease  is  not  endemic 
by  virtue  of  the  mildness  of  their  attacks,  which  may  repeatedly  pass 
unrecognized  as  such. 

It  is  but  seldom  that  we  see  a case  of  yellow  fever  upon  the  first  day 
of  the  disease;  usually  on  the  second  or  third  day,  and  it  is  not  an  un- 
common thing  for  individuals  to  seek  medical  aid  only  after  black  vomit 
or  a typhoid  state  has  been  developed.  The  history  is  generally  alike 
in  the  majority  of  cases:  the  onset  is  more  or  less  sudden,  with  a cliill  or 
sensations  of  cold  and  slight  shivers,  accompanied  or  immediately  fol- 
lowed by  severe  frontal  headache  and  lumbar  pains  of  var^nng  degrees 
of  severity:  at  this  time  the  face  is  fiushed,  the  eyes  injected,  and  there 
may  be  slight  epigastric  tenderness  on  pressure,  also  fever  and  a pulse 
increased  both  in  strength  and  frequency.  On  the  third  day,  or  there- 
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abouts,  albumin  appears  in  the  urine,  a slight  icteric  tint  may  be  ob- 
served in  the  conjunctiva,  while  the  nausea  and  the  fever  may  decrease. 
In  the  mild  cases  defervescence  continues  and  patients  do  not  suffer 
from  the  secondary  rise  and  the  exacerbation  of  all  the  symptoms, 
which  is  the  case  in  most  instances.  After  this  “period  of  calm,  as  it 
has  been  called,  which  is  evident  on  the  third  or  fourth  day  of  the  disease, 
patients  usually  have  a second  access,  another  rise  of  temperature  if  it 
had  remitted,  gastric  pain,  nausea,  or  even  vomiting,  bleeding  from  vari- 
ous mucous  membranes  (gums,  mouth,  or  stomach),  increased  albumin- 
uria, often  with  bile-stained  renal  casts  in  the  urine,  and  all  the  signs  of  an 
intense  intoxication.  At  this  stage  the  disease  is  readily  recognized  and 
is  not  dangerous  from  the  epidemiologic  point  of  view. 

From  the  fact  that  yellow  fever  has  generally  been  a disease  of  the 
tropics,  it  is  not  strange  to  find  this  infection  co-existing  with  malarial 
infection  in  the  same  patient.  I have  personally  observed  a number  of 
cases  in  which  the  malarial  parasite  was  demonstrated  in  the  blood,  while 
they  suffered,  some  of  them  recovering,  from  well-marked  and  typical 
attacks  of  yellow  fever. 

We  must  also  remember  that  all  the  salient  symptoms  of  this  disease 
are  to  be  found  in  other  conditions — malarial,  typhoid  or  other  fevers, 
dengue,  hepatic  disturbances,  etc.  The  flushed  face  and  injected  eyes  of 
the  first  two  days  of  yellow  fever  are  frequently  seen  at  the  onset  of 
other  febrile  diseases,  but  here  they  are  generally  accompanied  by  intense 
rachialgia.  The  fever  may  well  be  confounded  with  that  of  dengue,  but 
we  can  usually  see  in  yellow  fever  the  tendency  for  the  temperature  to 
diverge  from  the  pulse-rate,  that  is,  the  fever  rising  or  keeping  high, 
while  the  pulse  gradually  subsides.  This  discrepancy  between  pulse  and 
temperature  is  otherwise  only  seen  in  cases  of  intense  and  prolonged 
icterus  or  intoxications  of  various  kinds.  The  icterus  in  yellow  fever, 
appearing  on  the  third  or  fourth  day,  is  never  so  intense  as  in  the  acute 
obstructive  type  or  in  infectious  jaundice.  As  a rule,  the  feces  are  of 
their  natural  color,  there  is  no  acholia,  except  in  prolonged  cases  in  which 
the  icterus  really  becomes  intense  and  secondary  conditions  super- 
vene after  the  original  attack  of  yellow  fever.  Vomiting  can  only  be 
considered  %s  pathognomonic  when  it  .becomes  bloody,  showing  the 
characteristic  appearance  of  “ coffee-grounds  ” as  a result  of  the  action 
of  the  gastric  juice  upon  the  blood. 

This  brief  outline  will  show  that  although  none  of  the  symptoms  can 
be  considered  as  pathognomonic  in  yellow  fever,  still  there  is  a group 
which,  concurring  at  a given  period  in  the  course  of  the  disease,  may  well 
serve  as  a basis  for  a positive  diagnosis  in  most  cases. 

It  is  beyond  the  scope  of  this  article  to  treat  at  any  greater  length 
of  the  symptomatology  of  yellow  fever;  in  going  over  the  methods 
of  treatment,  some  of  the  symptoms  will  necessarily  be  referred  to 
again. 

A few  temperature  charts  are  herein  inserted,  showing  the  course  of 
common  types  of  the  disease:  the  note  at  the  foot  of  each  gives  the 
principal  data  in  connection  with  the  case. 
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Fig.  101. 


Case  No.  1. — Mild  case.  Slight  bleeding  of  gums.  No  internal  medication.  Very 
rapid  recovery.  T.= temperature;  P.  = pulse-rate. 

Fig.  102. 

November 


Case  No.  2. — Quite  typical  of  the  secondary  rise.  Mainly  symptomatic  treatment. 
Eapid  recovery.  T.  = temperature;  P.  = pulse-rate. 


Case  No.  3. — Very  severe.  Late  remission.  Hemorrhagic  after  sixth  day.  Subjected  to  active  treatment.  Slow  convalescence.  Recoveiy. 

T.  = temperature;  P.  = pulse- rate. 
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Fig.  103. 


Fig.  104. 

Norember  December 
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Case  No.  4. — Moderately  severe.  Late  remission  and  slow  convalescence.  Alhnminuria  marked.  Treatment  mainij'’  expectant.  Recovery. 

T . = tempo  ratii  re ; P . = pidse-  rate . 
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Fig.  105. 
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CaseNo.  5. — Hemorrhagic  from  the  beriming.  Albuminuria  slight.  Very  liigh  tem- 
perature and  pulse-rate.  Died  on  the  eighth  day.  T.  = temperature;  P.  = pulse- rate. 

Treatment. — ^The  treatment  of  yellow  fever  has  been  materially 
changed  from  the  moment  that  scientific  research  demonstrated  beyond 
the  shadow  of  a doubt  that  we  have  to  deal  with  a blood  disease  and  not 
with  a gastric  or  gastro-intestinal  infection.  All  attempts  to  disinfect 
the  digestive  tract  or  in  any  way  to  affect  the  course  of  the  disease  by 
the  administration  of  drugs  that  will  act  upon  these  channels,  or  their 
contents,  must  be  abandoned  or  practised  only  with  the  purpose  of 
meeting  certain  symptoms  which  shall  be  considered  later. 

Although  the  treatment  of  yellow  fever  may  be  considered  in  its 
greater  part  as  expectant,  there  is  no  doubt  that  much  good  can  be 
accomplished  when  cases  are  seen  during  the  first  three  days,  and  in  many 
cases  the  prognosis  depends  mainly  upon  whether  patients  come  under 
the  physician’s  care  within  that  time.  Cases  of  continued  fever,  in 
which  there  is  no  distinct  remission  at  the  third  or  fourth  day,  always  do 
badly  and  not  rarely  terminate  fatally  in  spite  of  treatment.  Besides 
these,  there  are  a few  cases  which  hardly  give  us  time  for  action  and  from 
the  very  beginning  show  very  pointedly  their  fatal  termination.  I do 
not  remember  to  have  seen  any  of  these  cases  in  which  treatment  has 
seemed  to  make  any  impression.  It  is  evident  that  the  anatomical  lesions, 
the  result  of  an  unusually  intense  intoxication,  are  of  such  a degree  of 
severity  in  these  patients  as  to  soon  be  beyond  repair;  thus  we  have  seen 
at  the  autopsy  table  cases  which  have  succumbed  within  a very  short 
period,  in  which  the  hepatic  degeneration  was  certainly  as  intense  and 
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general  as  in  cases  of  acute  yellow  atrophy  or  phosphorus-poisoning. 
The  kidneys  inay  also  he  the  seat  of  a marked  parenchymatous  neph- 
ritis, instead  of  the  usual  congestion  and  cloudy  swelling  found  in  the 
ordinary  cases  of  yellow  fever. 

_ Looking  upon  the  subject  from  a general  standpoint,  it  might  be 
sjiid  that,  in  dealing  with  yellow-fever  infection,  our  efforts  should  be 
directed  mainly  in  two  directions:  in  the  first  place,  to  sustain  the  normal 
vital  forces  of  our  patients,  and,  secondly,  to  assist  in  the  elimination  of 
the  yellow  fever  toxin,  whichever  that  may  be. 

The  successful  treatment  of  this  disease  depends  largely  upon  the 
manner  in  which  the  symptoms  are  met  or  their  occurrence  prevented: 
hence,  it  is  of  the  greatest  importance  that  a careful  clinical  history  of 
each  case  be  made  by  a painstaking  and  observing  nurse;  unfortunately,  a 
trained  assistant  cannot  always  be  obtained  in  private  practice,  and  less 
so  in  times  of  epidemic,  so  that  it  then  becomes  the  duty  of  the  physician 
to  instruct  those  who  take  care  of  the  cases  upon  the  special  duties  and 
the  particular  observations  which  should  be  recorded.  If  a temperature 
curve  cannot  be  traced,  at  least  the  thermometer  should  be  used  every 
three  hours  and  the  temperature  noted  down  as  well  as  the  frequency 
and  character  of  the  pulse.  Every  new  symptom  should  be  recorded  and 
the  hour  of  its  appearance,  its  increasing  or  diminishing  intensity,  etc. 
The  amount  of  urine  should  be  measured,  and  it  should  be  tested  for  al- 
bumin at  every  visit. 

The  removal  of  the  patient  from  home  to  the  hospital,  whenever  prac- 
ticable, should  be  done  at  the  very  earliest  moment  and  under  the  most 
careful  instruction,  so  as  to  cause  the  least  disturbance,  both  mentally 
and  physically,  not  forgetting  the  simple  measures  to  avoid  infecting 
mosquitoes  during  the  transfer. 

If  the  case  is  to  be  treated  at  home,  the  patient  must  be  removed  to 
a distant  room,  where  the  greatest  degree  of  quiet  may  be  obtained:  plenty 
of  ventilation  and  sunlight  should  be  provided,  but  the  windows  and  doors 
must  be  kept  screened  until  after  the  fourth  day.  The  room  in  which  the 
patient  took  sick  and  the  other  rooms  in  the  building  can  then  be  fumi- 
gated without  disturbing  our  patient. 

Experience  has  shown  that  cases  of  yellow  fever  do  very  well  in  open 
tents,  where  free  circulation  of  air  is  had  by  simply  raising  the  side  walls; 
whenever  treated  under  these  conditions,  the  danger  of  spreading  in- 
fection is  also  minimized  from  the  fact  that  inspection  of  the  quarters 
can  be  more  readily  made  and  mosquitoes  more  effectively  excluded  by 
means  of  individual  mosquito-bars. 

As  to  the  actual  handling  of  the  case,  my  plan  has  been  to  do  nothing 
in  the  way  of  active  medication  during  the  first  three  days  of  the  disease. 
It  is  rarely  that  any  call  arises  for  the  administration  of  drugs  at  this 
stage,  and  I have  seen  cases  where  evident  harm  has  resulted  from  need- 
less therapeutics.  The  same  method  practically  has  been  followed  by 
the  best  authorities,  although  most  of  these  recommend  an  initial 
cathartic.  I could  never  see  the  reason  for  such  practice,  except  it  be  to 
follow  the  routine  of  ancient  times;  it  is  not  advised  or  done  in  the  case  of 
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other  infectious  diseases,  and  no  one  has  yet  demonstrated  that  in  yellow 
fever  the  disease  follows  a more  favorable  course,  or  in  any  way  becomes 
ameliorated  by  virtue  of  the  preliminary  purgative.  Of  course,  if  the 
patient  suffer  from  habitual  constipation,  or  no  movement  from  the  bowels 
has  taken  place  during  the  previous  two  or  three  days,  the  indication  in 
such  a case  is  evident,  almost  regardless  of  the  natui-e  of  the  illness  which 
called  for  our  interference.  1 think  that  the  routine  practice  of  admin- 
istering a cathartic  in  all  cases  of  fever  is  very  properly  being  abandoned 
by  modern  clinicians. 

I have  always  insisted  upon  absolute  rest  after  giving  the  patient  a 
cleansing  bath.  It  is  not  sufficient  for  the  patient  to  take  to  his  bed;  he 
must  be  kept  there,  flat  on  his  back,  and  on  no  account  should  he  be 
permitted  to  leave  it;  a bed-pan  must  be  provided,  which  should  be 
used  with  the  least  disturbance  to  the  patient,  and  it  is  better  to  use  a 
feeding-cup  or  glass  tube  than  to  allow  the  patient  to  sit  up  for  the 
purpose  of  drinking. 

The  value  of  absolute  rest  during  the  first  days  of  yellow  fever  has 
been  recognized  by  all  who  have  had  wide  experience  in  the  treatment 
of  this  disease.  Besides  this,  no  food  is  allowed  until  the  remis- 
sion of  the  fever,  on  the  third  or  fourth  day,  if  this  takes  place;  if  the 
high  temperature  is  continuous, — an  unfavorable  sign,^ — the  nourishment 
must  be  still  longer  withheld.  Some  good  results  have  been  obtained 
from  rectal  feeding  instituted  at  the  outset,  continued  during  three  or  four 
days,  and  then  suspended  for  two  days,  to  be  renewed  again  as  before : 
since  it  is  evident  that  our  main  defense  consists  in  reinforcing  the  natural 
body  powers  of  resistance,  this  method  is  worthy  of  more  extended  trial 
whenever  practicable.  The  object  in  suppressing  all  food  is  principally 
to  relieve  the  stomach  from  performing  its  functions,  thus  diminishing,  in 
a marked  degree,  the  intense  irritability  with  which  this  organ  is  affected 
in  yellow  fever. 

A certain  amount  of  liquid,  preferably  iced,  in  the  shape  of  weak 
bicarbonate  of  sodium  solution  (one  drachm  to  the  quart),  or  alkaline 
mineral  waters  of  the  Vichy  type,  or  even  mild  lemonade,  may  be  allowed 
to  relieve  the  thirst  caused  by  the  fever,  and  in  an  indirect  manner  assist 
the  kidneys  in  performing  their  function. 

It  must  be  understood  that,  while  recommending  in  a general  way  that 
treatment  be  directed,  besides  sustaining  the  patient’s  vital  forces,  also 
toward  contributing  to  the  elimination  of  the  yellow  fever  toxin,  I do 
not  intend  to  advise  that  active  diuretics,  diaphoretics,  etc.,  be  em- 
ployed, as  I believe  these  are  counterindicated:  their  use  would  not  be 
really  aiding  in  the  toxin  elimination,  but  a forcing  process  instituted 
upon  the  functional  activities  of  organs  which  it  would  be  unwise  to 
irritate;  further,  it  would  not  be  in  accord  with  our  present  knowledge 
of  the  final  destiny  of  toxins  in  the  infectious  diseases. 

Dr.  John  Guitdras,  without  the  mention  of  whose  name  any  writing 
upon  this  subject  seems  incomplete,  holds  that  eliminative  treatment  is 
absolutely  unnecessary  in  yellow  fever,  and  to  a certain  extent  we  must 
rely  for  its  cure  upon  neutralizing  the  toxins  in  the  body  of  our  patients, 
VoL.  1—57 
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as  we  know  not  how  or  when  they  are  eliminated.  However,  he  recom- 
mends the  administration  of  large  (|uantities  of  water,  “even  up  to  eighty 
ounces  in  twenty-four  hours,”  as  well  as  calomel  and  jalap  or  castor  oil 
at  the  beginning  of  the  treatment. 

To  relieve  subjective  symptoms  at  this  early  period  of  the  disease 
external  applications  are  of  the  greatest  benefit.  The  intense  headache 
can  be  lessened  by  the  use  of  an  ice-cap,  either  upon  the  head  or  placed 
on  the  back  of  the  neck;  ice-water  compresses  to  the  forehead  are  often 
satisfactory. 

The  marked  rachialgia  may  be  treated  by  sinapisms  upon  the  lumbar 
region,  or,  instead,  massage  of  the  muscles,  or  rubbing  with  alcohol  or 
some  aromatic  lotion. 

The  fever  demands  our  attention.  Whenever  the  temperature  reaches 
above  103°  F.,  an  attempt  should  be  made  to  lower  it,  preferably  without 
the  use  of  antipyretics.  I believe  the  advisability  of  using  the  coal-tar 
derivatives  in  yellow  fever  quite  questionable.  Whenever  they  are  used, 
it  should  be  done  with  the  greatest  caution,  and  one  should  always  be 
on  the  lookout  for  the  first  sign  of  their  well-known  depressing  effects. 
Antipyrine  and  phenacetine  are,  perhaps,  more  to  be  recommended  for 
their  analgesic  than  their  antithermic  properties. 

To  lower  the  fever,  cold  water  should  be  our  standby:  it  relieves  con- 
gestion, gives  a sense  of  well-being  after  its  use,  promotes  leucocytosis, 
and  very  effectively  brings  down  the  temperature.  It  is  best  applied  in 
the  form  of  sponge  baths,  repeated  at  four-hour  intervals  if  the  tem- 
perature rises  above  103°  F.  Tubbing  or  the  Brand  method  is  not 
applicable  in  yellow  fever  on  account  of  the  handling  necessary;  it  cer- 
tainly has  never  been  tried  as  extensively  as  in  typhoid  fever,  while  the 
cold  sponging  may  be  readily  carried  out  by  a single  attendant,  vathout 
much  disturbance  to  the  patient.  The  temperature  of  the  water  should, 
as  a rule,  be  not  lower  than  70°  F.,  but  if  little  impression  is  thus  made 
upon  the  fever,  the  water  may  be  made  still  colder,  even  to  50°  F., 
by  the  addition  of  ice.  Some  observers  recommend  the  use  of  alcohol 
in  the  water,  others  a certain  proportion  of  common  salt,  etc.  But 
there  is  no  doubt  that  the  benefit  is  derived  mainly  from  the  cold  appli- 
cation itself. 

As  mentioned  above,  mild  cases  do  well  after  the  third  or  fourth  day, 
and  no  further  treatment  than  the  one  so  far  outlined  is  necessary;  when, 
however,  the  fever  rises  again  or  does  not  remit  at  all,  and  vomiting  and 
increased  albuminuria  set  in,  we  are  compelled  to  do  more  if  we  hope  to 
save  our  patient. 

Nausea  and  vomiting  are  to  a certain  extent  controlled  by  the  absolute 
suppression  of  all  feeding  or  medication  by  the  mouth,  aided  by  the  ap- 
plication of  cold  (ice-cap)  to  the  epigastrium  or  to  the  root  of  the  neck 
in  front;  a mustard  plaster  to  the  epigastrium  may  be  of  use  where  the 
ice-cap  fails  to  relieve  the  nausea. 

For  the  nausea  alone,  effervescing  drinks  in  small  quantities  often 
suflBce;  teaspoonful  doses  of  the  separate  solutions  of  Seidlitz  povders, 
or  small  amounts  of  ginger-ale;  iced  dry  champagne,  about  half  an  ounce, 
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repeated  not  too  often  (every  three  or  four  hours),  besides  relieving  the 
nausea,  contributes  a stimulating  effect,  very  desirable  in  some  cases.  It 
must  be  remembered  that  overloading  the  stomach  with  any  liquid  will 
promote  vomiting,  hence  care  and  good  judgment  must  be  exercised  in 
allowing  the  use  of  all  drinks.  In  administering  cracked  ice,  very  useful 
sometimes,  the  actual  amount  must  be  measured,  else  too  much  liquid 
may  thus  be  given  unawares. 

So  soon  as  the  presence  of  exuded  blood  is  evident  in  the  vomitus, 
the  best  practice  is  that  followed  by  Guit&-as,  and  one  that  I have  no 
doubt  has  prevented  in  many  cases  the  injurious  effects  of  profuse  gastric 
hemorrhages.  It  consists  in  administering  5 drops  of  the  tincture  of 
the  chloride  of  iron  every  two  or  three  hours;  this  may  be  done  in  a small 
quantity  of  lime-juice  and  glycerine.  I believe  the  iron  chloride  acts 
directly  upon  the  mucous  membrane,  at  the  site  where  the  hemorrhage 
would  likely  take  place;  hence  it  is  best  to  stop  its  administration  when  the 
blood  specks  no  longer  appear  in  the  vomitus,  or  whenever  signs  of  in- 
creased gastric  irritability  manifest  themselves:  it  is  a fact  that  by  this 
method  vomiting  is  often  decreased  markedly. 

Experience  has  shown  the  uselessness  of  the  usual  styptics  in  con- 
trolling the  gastric  hemorrhage,  and  adrenal  extract,  styptol,  calcium 
salts,  etc.,  have  proved  unavailing.  For  the  bleeding  of  the  gums,  how- 
ever, local  applications  of  the  common  astringents  are  often  satisfactory. 

The  problem  of  nourishment  at  this  period  of  the  disease  is  one  that 
must  be  solved  with  the  greatest  care.  The  obvious  necessity  of  adminis- 
tering but  the  scantiest  amount  of  fluid  by  mouth,  while  the  gastric  irrita- 
bility continues  or  is  increased,  as  is  often  the  case  at  the  fourth  or 
fifth  day,  compels  us  to  resort  to  rectal  feeding.  This  is  best  carried 
out  on  alternate  days,  so  as  to  allow  the  mucous  membrane  a certain 
amount  of  rest  that  will  prevent  or  at  least  defer  rectal  irritation.  The 
best  method  is  perhaps  the  injection  of  a mixture  composed  of — 

Milk .3  ounces  (better  peptonized). 

Whisky J ounce, 

Normal  salt  solution 3 ounces. 

The  enema  should  be  administered  very  slowly,  that  it  may  be  better 
retained,  and  repeated  every  four  hours.  Rectal  feeding  must  be  pre- 
ceded by  a cleansing  enema  of  plain  water. 

If  the  vomiting  has  not  been  severe  and  other  conditions  of  the  patient 
permit  it,  at  the  sixth  or  seventh  day  a certain  amount  of  milk  may  be 
allowed  to  be  taken  in  small  quantities,  either  pure  or  mixed  with  lime- 
water  or  Seltzer  water,  as  the  case  may  be.  This  should  never  be  done 
if  the  temperature  remains  high — above  102°  F, 

The  exact  relation  that  the  urinary  secretion  bears  to  the'  prognosis 
in  yellow  fever  may  be  summed  up  in  few  words:  the  more  urine  is 
voided,  the  more  favorable  the  prognosis.  Anuria  is  uniformly  fatal,  and 
a defective  kidney  action  at  the  beginning  is,  indeed,  a most  unfavorable 
sign.  The  amount  of  albumin,  on  the  other  hand,  is  of  less  moment,  and 
is  not  looked  upon  as  an  index  worthy  of  much  reliance;  cases  with  great 
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anioimts  of  albumin  and  with  abundant  casts  in  their  urine  very  often 
recover  if  the  permeability  of  the  kidneys  is  retained,  while  others  ])rove 
fatal  when  only  traces  of  albumin  can  be  detected  in  the  urine.  For 
this  reason  the  e.xact  amount  passed  by  the  patient  during  the  twenty- 
four  hours  should  be  measured,  and,  if  possible,  each  emission  kept  sep- 
arately for  its  analysis. 

In  this  connection,  as  medicines  by  mouth  must  be  avoided,  ene- 
mas of  normal  salt  solution  are  most  useful,  and  if  administered  cold, 
they  serve  the  double  purpose  of  increasing  urinary  secretion  and  at 
the  same  time  lowering  the  fever.  The  amount  given  each  time  should 
be  about  one  pint,  by  means  of  a long  rectal  tube,  allowing  the  liquid  to 
flow  very  slowly,  so  as  to  secure  its  retention.  Of  course,  when  rectal 
feeding  is  being  resorted  to,  the  enemas  are  prepared  with  an  excess  of 
salt  solution,  if  it  is  desired  to  obtain  the  action  upon  the  kidneys  that  I 
refer  to  here. 

Besides  the  conditions  so  far  presented  here,  the  treatment  of  yellow 
fever  consists  mainly  in  supporting  the  patient’s  strength  and  meeting  the 
various  accidents  which  may  arise  from  the  defective  action  of  important 
organs,  some  of  which  may  well  have  been  affected  before  the  yellow 
fever  infection  took  place.  Thus  we  often  have  to  deal  with  cases  where 
the  heart  requires  stimulation,  leading  us  to  the  use  of  strychnine  or 
digitalin  (gV  or  yi-g-  grain,  t.  i.  d.),  which  drugs  should  be  used  hypo- 
dermically. Digitalin  may  be  particularly  useful  because  it  increases  the 
urine  at  the  same  time  it  stimulates  the  heart;  for  its  action  upon  the 
kidneys  alone,  however,  it  should  never  be  employed;  for  this  purpose 
Guiteras  advocates  the  use  of  calomel  in  doses  of  2 or  3 grains  every 
four  hours.  Alcohol  is  a useful  drug  to  support  the  heart,  of  special 
benefit  in  persons  addicted  to  its  use;  it  must  be  given  very  cautiously 
and  mainly  in  enemas,  except  in  case  of  great  emergency,  when,  to  relieve 
impending  syncope,  it  may  be  used  hypodermically,  as  well  as  ether, 
caffeine,  or  camphorated  oil.  When  possible  to  administer  it  by  mouth, 
champagne  should  be  preferred,  the  next  choice  being  whisky  and  soda. 

The  serum  treatment  of  yellow  fever  has  not  been  attempted  beyond 
the  limits  of  the  experimental  field,  by  the  use  of  human  sera  obtained 
from  convalescents.  In  a series  of  9 cases  treated  exclusively  by  these 
means  I had  only  1 death:  there  were  no  hemorrhages  and  the  cases 
convalesced  with  marked  rapidity.  Other  observers,  however,  have 
not  followed  out  this  line  of  investigation;  I recognize  the  slight  value 
of  its  practical  utility. 

The  attempts  at  treatment  with  artificial  sera  have,  of  course,  ended 
disastrously  and  need  not  be  recorded  here. 

In  these  pages  I have  endeavored  to  give  the  main  lines  upon  which 
the  treatment  of  yellow  fever  should  be  carried  out,  based  principally 
upon  personal  experience.  I have  purposely  left  out  all  methods  de- 
pendent on  the  idea  that  this  infection  is  a gastro-intestinal  one,  as  not 
being  in  accord  with  the  modern  conception  of  the  etiology  of  the  disease, 
and,  therefore,  misleading  if  not  absolutely  useless.  I have  also  omitted 
to  note  special  drugs  advocated  by  different  men  and  which  have  not 
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received  the  sanction  of  other  autliorities  upon  the  subject,  or  which 
have  given  the  result  claimed  for  them  only  in  isolated  cases. 

' The  names  of  Touatre,  Sternberg,  Chailld,  Anderson,  Finlay,  and 
others  perhaps  ought  to  appear  here;  I set  them  down  with  pleasure; 
their  methods  of  treatment  do  not  differ  very  widely  from  that  advocated 
by  me  as  in  a general  way  they  have  been  my  teachers,  except  that  their 
practice  was  obtained  at  a period  when  the  disease  was  being  studied  from 
a different  point  of  view. 

Convalescence. — Cases  of  yellow  fever  which  have  gone  through  the 
so-called  typhoid  state  recover  very  slowly,  while  the  ordinary  cases  have 
a remarkably  short  convalescence;  in  fact,  it  is  not  unusual  to  see  men 
about  their  daily  work  twelve  or  fifteen  days  after  their  initial  chill. 

'^ppg  fgecling  of  these  convalescents  demands  a certain  amount  of  care, 
and  serious  consequences  have  supervened  from  too  early  an  allowance  of 
solid  or  mixed  food.  The  condition  of  the  kidneys  should  serve  to  indi- 
cate when  a more  varied  diet  than  milk  and  gruel  should  be  allowed.  If 
albumin  is  diminishing  rapidly  from  the  urine  and  the  condition  of  the 
digestive  tract  permit  it,  meat-broth  or  mutton-broth  gelatines  may  be 
given,  and  the  quantity  and  variety  of  the  food  increased  very  gradually. 

The  prolonged  cases,  and  particularly  those  patients  who  have  been 
profoundly  debilitated  by  profuse  hemorrhages  and  adynamic  conditions, 
must  be  kept  upon  liquid  diet  for  a longer  period.  Each  case  must  be 
considered  on  its  own  merits  and  treated  accordingly:  in  some  it  may  be 
even  necessary  to  continue  the  administration  of  tonics  for  a time, 
while  in  others  the  simple  regulation  of  the  diet  may  suffice  for  a rapid 
and  complete  recovery. 
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Abdominal  compress,  238 

therapeutic  application  of,  238 
neuroses,  hydrotherapy  for,  245 
Ablution,  254 

for  typhoid  fever,  254 
Abnormal  electrical  reactions,  298 
Abscess  complicating  smallpox,  682 

of  tonsil  complicating  smallpox,  683 
Accessory  sinuses,  carcinoma  of,  a;-rays 
for,  345 

Acetanilid  for  fever  in  tuberculosis,  785 
for  pleurisy,  732 
untoward  effects  of,  115,  116 
Acetic  acid,  dilute,  in  cholera,  847 
Acetphenetidine,  untoward  effects  of,  116 
Acids  in  cholera,  847 
Acne,  electricity  for,  325 
rosacea,  x-rays  for,  335 
vulgaris,  x-rays  for,  335 
Aconite  group,  45 

untoward  effects  of,  115 
Aconitine,  untoward  effects  of,  115_ 
Addison’s  disease,  adrenal  extracts  in,  568 
exercise  in,  188 

Adenitis,  tuberculous,  x-rays  for,  350 
Administration  of  exercise,  176  • 

Adnexa,  uterine,  disease  of,  hydrotherapy 
for,  250 
Adonidine,  44 
Adrenal  extract,  566 

in  Addison’s  disease,  568 
in  asthma,  568 
in  Graves’  disease,  569 
in  hemorrhages  of  mucous  mem- 
brane, 567 
therapeutics  of,  567 
gland,  566 

in  whooping-cough,  569 
Adrenaline,  48 
Affusions,  254 

for  typhoid  fever,  254 
Agglutinins  in  serum  therapy,  485  _ 

Air,  fresh,  for  anemia  in  tuberculosis,  795 
for  night  sweats  in  tuberculosis, 
791 

in  tuberculosis,  745 
Alcohol,  46 

action  of,  on  heart,  46 
in  cholera,  852 
in  diphtheria,  817 
as  food,  376 


Alcohol  in  influenza,  878 
in  plague,  871 
in  smallpox,  676 
in  tuberculosis,  393,  787,  810 
Alkalies  in  acute  articular  rheumatism, 
828 

Alkaline  waters,  202 
Alopecia  complicating  smallpox,  683 
electricity  for,  325 
x-rays  for,  333 
Altitude,  high,  153_ 

contraindications  for,  153 

diseases  of  nervous  system, 
154 

heart  disease,  154 
nephritis,  154 

tuberculosis,  advanced,  154 
indications  for,  153 
asthma,  153 
convalescents,  153 
tuberculosis,  153 
in  inland  climates,  137,  146 
low,  154 

indications  for,  154 
in  inland  climates,  137,  141 
medium,  154 

indications  for,  154 
in  inland  climates,  137,  144 
American  waters,  218 
Amebic  dysentery,  hydrotherapy  for, 
249 

Ammonia,  47 

in  cholera,  853 
Amyl  nitrite,  50 

in  cholera,  853 

for  hemoptysis  in  tuberculosis, 
790 

Anabolism,  influence  of  exercise  upon,  168 
Analgesics,  spinal,  38 
Anaphylaxis,  114 

Anemia,  effect  of  high  frequency  currents 
on,  289 

exercise  in,  189 
pernicious,  diet  in,  396 
hydrotherapy  for,  249 
secondary,  diet  in,  396 
in  tuberculosis,  795 
in  yellow  fever,  899 

Anesthesia,  choice  of,  in  tuberculosis,  807 
Aneurysm,  diet  in,  395 
electricity  for,  317 
quiescent,  exercise  in,  188 
Angina  pectoris,  diet  in,  396 
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Ankyloses,  exercise  in,  192 
Anodynes,  central,  38 
coal-tar,  39 
peripheral,  37 

Anorexia  in  tuberculosis,  799 
Anosmia,  electricity  for,  324 
Anthrat|uinone  series  of  catliartics,  52 
Anthrax,  serum  therapy  of,  512 
Antidiphthcritic  serum,  813 
Antimeningitic  serum,  G88 
Antimeningococcus  scrum,  504 
Antimony,  49 
Antipest  sera,  868,  871 
Antipyretics  in  typhoid  fever,  626 
untoward  effects  of,  115 
Antipyrine  for  fever  in  tuberculosis,  785 
for  pleurisy,  732 
untoward  effects  of,  115 
Antiseptics,  intestinal,  in  cholera,  847 
in  typhoid  fever,  627 
Antitoxin,  diphtheria,  490,  814,  816 
in  cerebrospinal  meningitis,  686 
in  scarlet  fever,  649 
in  serum  therapy,  485 
Antityphoid  inoculations,  539 
vaccines,  540 

Anus,  fissure  of,  electricity  for,  321 
Apilating  agent,  x-rays  as  an,  333 
Appendicitis,  diet  in,  419 

hydrotherapy  for,  238,  239 
in  typhoid' fever,  633 
Appetite,  371 

Arsenic  for  anemia  in  tuberculosis,  795 
in  tuberculosis,  810 
untoward  effects  of,  116 
waters,  211 

Arteriosclerosis,  climatic  treatment  of, 
159 

electricity  for,  318 
exercise  in,  188 
thyroid  gland  in,  558 
Arthritis,  chronic,  exercise  in,  192 
complicating  smallpox,  683 
deformans,  climatic  treatment  of,  160 
electricity  for,  322 
hydrotherapy  for,  246 
in  scarlet  fever,  654 
Asiatic  cholera,  835 

Aspirin  for  pleuritic  pain  in  tuberculosis, 
795 

Asthenia  in  cholera,  856 
Asthma,  adrenal  extract  in,  568 
bronchial,  x-rays  for,  353 
climatic  treatment  of,  157 
diet  in,  394 
electricity  for,  324 
exercise  in,  189 

Asthmatic  attacks  in  tuberculosis,  793 
Atony  of  stomach,  diet  in,  410 
Atrophy,  idiopathic  muscular,  electricity 
for,  317 

progressive  muscular,  exercise  in,  191 
Atropine,  48,  49 

sulphate  in  cholera,  853 

for  hemoptysis  in  tuberculosis, 
792 


Atropine  sulphate  for  night  sweats  in 
tuberculosis,  791 

Attitudes,  faulty,  exercise  in,  192 
Aural  complications  in  influenza,  884 
Autointoxication,  hydrotherapy  for,  243 


B 

lUcinLEN  emulsion  tuberculin,  580 
filtrate,  tuberculin,  579 
Bacilluria  in  typhoid  fever,  634 
Bacillus  coli  vaccine,  547 

paratyphosus  vaccine,  548 
typhosus  vaccine,  548 
Bacterial  immunity,  515 

cellular  theoiy  of,  515 
' humoral  theory  of,  515 
Bacterination  in  typhoid  fever,  614 
Bacteriolysins  in  serum  therapy.  486 
Bath,  bed,  239 
IBrand,  250 
carbon  dioxide,  254 
in  cerebrospinal  meningitis,  705 
cold  friction,  239 

therapeutics  of,  240 

drip,  232 

electrostatic,  281,  282 
hammock,  240,  254 
hip,  244 
hot  pack,  242 
hot-air,  for  cholera,  855 
hydro-electric,  292 
sheet,  231,  233,  253 
Bathing  in  individual  hygiene,  436 

for  night  sweats  in  tuberculosis,  792 
Battery,  faradic,  282 
galvanic,  269 

Bedding,  disinfection  of,  473 
in  typhoid  fever,  622 
Belladonna,  untoward  effects  of,  117 
Beraneck  tuberculin,  579 
Beta-naphthol  for  diarrhea  in  tubercu- 
losis, 802 

Beverages,  composition  of,  404 
Bicarbonated  alkaline  waters,  202 
Bier’s  hyperemia  in  acute  articular  rheu- 
matism, 834 

Bilious  attacks  m tuberculosis,  800 
Biological  effects,  relations  of  chemical 
structure  to,  20 
of  .x-rays,  327 

products,  supervision  of,  in  national 
hygiene,  456 

Bismuth  for  diarrhea  in  tuberculosis,  802 
untoward  effects  of,  117 
Bladder,  irrigation  of,  249 
Blaud’s  pills  for  anemia  in  tuberculosis, 
795  ^ 

Blisters  for  pleurisy,  731 
Blood  cells,  effect  of  hydrotherapy  on, 
227 

changes  in  cholera,  837 
diseases  of,  diet  in,  396 
effect  of  high-frequency  currents  on, 
289 
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Blood  pressure  after  administration  of 
nitrites,  50 

in  cholera,  837,  842,  854,  85o 
drugs  used  to  raise,  46 
effect  of  high-frequency  currents 
on,  289 

of  hydrotherapy  on,  227 
high,  exorcise  in,  189 
serum  for  hemophilia,  513 

for  prevention  of  hemorrhage, 
513 

specific  gravity  of,  in  cholera,  837 
tetanus  antitoxin  in,  persistence  of, 
497 

toxin  in,  496 

Boils  in  typhoid  fever,  633 
Bone  conditions,  exercise  in,  192 
lesions  in  typhoid  fever,  634 
Borax,  untoward  effects  of,  118 
Boric  acid,  untoward  effects  of,  118 
Bowels,  care  of,  in  pneumonia,  714 
in  typhoid  fever,  621 
Brachial  neuralgia,  electricity  for,  309 
Bradycardia,  exercise  in,  188 
Brain,  diseases  of,  electricity  for,  312 
electro-diagnosis  of,  312 
exercise  in,  191 

effect  of  galvanic  electricity  on, 
277 

Brand  bath,  250 

method  in  typhoid  fever,  625 
Bread,  substitutes  for,  429 
Breathing  exercises  after  thoracentesis  in 
pleurisy,  737 
Bromides,  38,  41 

in  cerebrospinal  meningitis,  705 
untoward  effects  of,  119 
Bronchial  asthma,  a;-rays  for,  353 

secretion,  drugs  used  to  affect,  62 
Bronchitis,  acute,  diet  in,  394 
hydrotherapy  for,  237 
capillary,  hydrotherapy  for,  231 
in  cholera,  856 

chronic,  climatic  treatment  of,  156 
exercise  in,  189 

indications  for  coast  climate,  153 
.r-rays  for,  353 
hydrotherapy  for,  238 
in  influenza,  880 
in  measles,  664 
in  typhoid  fever,  633 
use  of  water  in,  201 
Bronchopneumonia  in  diphtheria,  820 
in  measles,  258,  665 

hydrotherapy  in,  258 
Buboes  in  plague,  873 
Bubonocele,  exercise  in,  190 
Bubonic  plague.  See  Plague. 

Buccal  discharges,  disinfection  of,  472 
Buri’s  method  of  treating  pockmarking 
in  smallpox,  683 

Burns  from  a:-rays,  first  degree,  328 
second  degree,  329 
third  degree,  329 
Buttermilk  as  food,  373 
in  tuberculosis,  772,  802 


C 

C.VFFEINE,  47,  58  _ 

Calcareous  alkaline  mineral  waters,  2U4 
Calcium  in  food,  375 
lactate,  562 

for  hemoptysis  in  tuberculosis, 
791 

metabolism,  375  ’’ 

California,  Southern,  winter  months  in, 
140 

Calisthenic  exercises,  179 
Calomel  in  cholera,  848 
Camphor,  47 

Camphoric  acid  for  night  sweats  m tuber- 
culosis, 792 

Cancer,  thymus  gland  in,  570 

of  urogenital  tract,  hydrotherapy  for, 
241 

Cantharides,  untoward  effects  of,  119 
Carbohydrate  food,  368 
Carbohydrates  in  tuberculosis,  774 
Carbolic  acid.  See  also  Phenol, 
for  plague,  869 
untoward  effects  of,  119 
Carbon  dioxide  bath,  254 

for  typhoid  fever,  254 
Carbonated  alkaline  waters,  202 
Carbuncles  in  plague,  873 
Carcinoma  of  accessory  sinuses,  x-rays 
for,  345 

of  breast,  .x-rays  for,  341 
of  heart,  .x-rays  for,  342 
of  larynx,  x-rays  for,  345 
of  stomach,  diet  in,  414 
x-rays  for,  341 

Cardiac  disorders  in  influenza,  882 
failure,  hydrotherapy  for,  237 
stimulants,  46 
tonics  in  cholera,  855 
weakness  in  tuberculosis,  794 
Cardiants,  32 

Cardiovascular  disease,  diet  in,  395 

system,  diseases  of,  electricity  for, 
317 

in  pneumonia,  720 
in  typhoid  fever,  629 
Cars,  disinfection  of,  480 
Cascara  sagrada  for  constipation  in  tuber 
culosis,  803 

Castor  oil  in  cholera,  847 
Cataphoresis  in  galvanic  electricity,  276 
Catarrh,  intestinal,  acute,  diet  in,  418 
chronic,  diet  in,  418 
hydrotherapy  for,  245 
mucomembranous,  of  intestine,  diet 
in,  420 

nasal,  electricity  for,  323 
Catarrhal  conditions  of  mucous  mem- 
branes, use  of  water  in,  202 
diseases,  acute,  hydrotherapy  for, 
244 

hydrotherapy  for,  233 
jaundice,  diet  in,  423 
Cathartic  oils,  52 
Cathartics,  51 
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( atliartics,  anthraqiiinone  series,  52 
cathartic  oils,  52 
mercury,  54 
resinous  group,  53 
salines,  51 

therapeutic  uses  of,  54 
Cellular  theory  of  bacterial  immunity,5J5 
Central  anoclj’-nes,  38 
Cerates,  84- 

Cereals,  composition  of,  404 

Cerebral  excitement,  hydrotherapy  for, 

galvanization,  313 
Cerebrospinal  meningitis,  085,  704 
serum  therapy  of,  502 
Chalybeate  waters,  210 
Chemical  structure,  relations  of,  to  bio- 
logical effects,  20 
Chest  compresses,  236 

therapeutic  application  of,  237 
strapping  of,  in  pleurisy,  228 
weights,  exercises  for,  181 
Chickenpox,  670 
Children,  constipation  in,  384 
dose  of  drugs  in,  30 
feeding  of,  380 
food  intoxications  in,  381 
gastritis  in,  382 
iliocolitis  in,  383 
intestinal  indigestion  in,  383 
rickets  in,  384 
typhoid  psychosis  in,  635 
Chloral  hydrate,  untoward  effects  of,  120 
Chloroform,  42 

as  anesthetic  for  tuberculosis,  807 
in  cholera,  853 
Chlorosis,  diet  in,  396 
exercise  in,  189 

Cholecystitis  in  typhoid  fever,  633 
use  of  water  in,  214 
Cholelithiasis,  diet  in,  424 
Cholera,  390,  835 
acids  in,  847 
alcohol  in,  752 
ammonia  in,  853 
amyl  nitrite  in,  853 
Asiatic,  835 
asthenia  in,  856 
atropine  sulphate  in,  853 
blood  changes  in,  837 

pressure  in,  837,  842,  854,  855 
bronchitis  in,  856 
calomel  in,  848 
cardiac  tonics  in,  855 
castor  oil  in,  847 
chloroform  in,  853 
complications  of,  856 
convalescence  in,  856 
diarrhea  in,  premonitory,  835 
in  stage  of  reaction  of,  852 
diet  in,  390,  851 
dry  cupping  for,  855 
dysentery  in,  856 
fluid  loss  in,  836 

method  of  replacing,  836 
by  mouth  in,  846,  854 


Cholera,  heart  in,  855 
hot-air  batlis  for,  855 
hyperpyrexia  in,  851 
inllammatoiy  sequels  in,  856 
intestinal  antiseptics  in,  847 
kidneys  in,  853 
medicinal  agents  in,  852 
treatment  of,  846  ' 
mercury  perchloride  in,  848 
morphine  in,  847 
nepliritis  in,  854 
opium  in,  847 
pathology  of,  835 

permanganate  of  potassium  in,  848 
pneumonia  in,  856 
saline  injections  in,  837 

intraperitoneal,  839 
cannula  for,  840 
intravenous,  840 

composition  of,  843 
indications  for,  842 
quantity  of,  844 
repetition  of,  846 
temperature  of,  843 
transfusion  of,  rate  of. 

844 

rectal,  838 
results  of,  841 
subcutaneous,  839 
salve  in,  848 

serum  therapy  in,  508,  853 
specific  gravity  of  blood  in,  837 
stage  of  collapse  in,  836,  846 

of  copious  evacuations  in,  836, 
846 

of  premonitory  diarrhea  in,  835 
of  reaction  in,  850 
summary  of  treatment  of,  857 
toxins  in  bowel,  destruction  of,  848 
transfusion  for,  840-846 
uremia  in,  854 

vasoconstrictor  drugs  in,  855 
Chordee,  hydrotherapy  for,  245 
Chorea,  exercise  in,  191 

Sydenham’s,  electricity  for,  313 
Circulatory  diseases,  climatic  treatment 
of,  158 

stimulants,  55 

Cirrhosis  of  liver,  diet  in,  424 
Climate,  coast,  136,  153 
resorts,  138 
desert,  138  154 

indications  for,  154 
inland,  134,  136,  137,  141,  153 
altitude,  high,  137,  146 
effect  of,  137 
low,  137,  141 
me^um,  137,  144 
indications  for,  153 
ocean,  134,  135 
for  tuberculosis,  745 
types  of,  in  United  States,  134 
for  winter  months,  141 
Climatic  considerations  in  tuberculosds, 
745 

factors,  133 
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Climatic  factors,  financial  resources,  134 
homesickness,  134 
individual  peculiarities,  134 
mental  attitude  of  patient,  134 
stage  of  disease,  134 
therapeutics,  definition  of,  133 
treatment,  advantages  of,  150 
of  arteriosclerosis,  159 
of  arthritis  deformans,  160 
of  asthma,  157 
of  bronchitis,  chronic,  156 
of  circulatory  diseases,  158 
contraindications  for,  152 
of  convalescents,  157 
of  cough,  chronic  winter,  156 
of  diabetes,  160 
of  digestive  disturbances,  1 60 
disadvantages  of,  150 
diseases  benefited  by,  155 
of  emphysema,  157 
of  gout,  159 
of  heart  disease,  158 
indications  for,  152 
of  kidney  disease,  157 
of  nephritis,  157 
of  nervous  disease,  161 
of  rheumatic  conditions,  159 
of  tuberculosis,  155 
Clothing,  disinfection  of,  473 
in  individual  hygiene,  437 
in  tuberculosis,  780 
Coal-tar  anodynes,  39 

drugs  for  pleurisy,  732 
Coast  climate,  136,  153 

contraindications  for,  153 

tuberculosis,  pulmonarj-, 

153 

indications  for,  153 

bronchitis,  chronic,  153 
emphysema,  153 
heart  disease,  153 
nephritis,  153 
tuberculosis,  153 
resorts,  138 
resorts,  summer,  139 
winter,  139 
Cocaine  series,  37 

untoward  effects  of,  120 
Cocoa  as  food,  376 
Codeine,  38 
Coffee  as  food,  763 
Cold  applications,  continuous,  238 

therapeutic  application  of, 
239 

for  pleurisy,  729 
friction  bath,  239 

physiological  action  of,  in  hydro- 
therapy, 223 

Colds,  acute,  hydrotherapy  for,  233 
in  tuberculosis,  796 
Coley’s  toxins  for  sarcoma,  346 
Collapse  in  croupous  pneumonia,  724 
Colic,  chronic,  hydrotherapy  for,  238 
gallstone,  hydrotherapy  for,  243 
lead,  hydrotherapy  for,  249 
nephritic,  hydrotherapy  for,  243 


Collyrium,  prescription  for,  89 
Communicable  disease  in  communal  hy- 
giene, 443 

in  national  hygiene,  454 
Compress,  abdominal,  238 
chest,  236 

hot,  for  pleurisy,  730 
local,  238 

wet,  236  , , , r 

Congestions,  internal,  hydrotherapy  tor, 

243  f 

Conjunctival  discharges,  disinfection  ot, 

473 

tuberculin  test,  599 
Conjunctivitis  in  varicella,  671 
Constipation  in  children,  384 
chronic,  diet  in,  421 

use  of  water  in,  215 
electricity  for,  320 
hydrotherapy  for,  245 
spasmodic,  electricity  for,  320 
in  tuberculosis,  803  _ _ 

Constitutional  diseases,  electricity  for, 
322 

Continuous  cold  applications,  238  _ 
Contractions,  muscular,  mechanical  ef- 
fects of,  164 

Contraindications  for  exercise,  176 
Convalescence,  exercise  for,  188 
Convalescents,  climatic  treatment  of,  157 
Convulsions,  drugs  used  to  check,  40 
Cord,  spinal,  diseases  of,  electricity  for, 
310 

Corneal  ulcers  complicating  smallpox,  683 
Coiyza  in  tuberculosis,  796 
Cough,  chronic  -winter,  climatic  treatment 
of,  156 

in  pneumonia,  718 
in  tuberculosis,  770,  781 
Counter-irritants  for  pleurisy,  730 
Counter-irritation  for  pleuritic  pain  in 
tuberculosis,  794 
Cretinism,  thyroid  gland  in,  555  _ 

Creosote  for  cough  in  tuberculosis,  i S3 
and  derivatives  in  tuberculosis,  809 
for  diarrhea  in  tuberculosis,  802 
Cupping  for  pleurisy,  731 
Currents,  high-frequency,  therapeutic  ac- 
tion of,  290 

Cutaneous  horns,  .r-rays  for,  338 
tuberculin  test,  598 
Cystitis,  hydrotherapy  for,  241 


D 


Dairy  products,  composition  of,  403 
Day  camps  in  dispensary  treatment  of 
tuberculosis,  756 
Death,  electricity  as  test  for,  294 

registration  of,  in  communal  hygiene, 
442 

Debility,  general,  exercise  in,  191 
Degeneration,  reaction  of,  300 
Delirium  in  pneumonia,  719 
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Delirium  tremens,  liydrotheranv  for 
234,  235,  241 
ill  typhoid  fever,  030 
Dermatitis,  Koiitgeii,  329 
Dermatologic  jiastc,  ti3 
Dermatoses,  pniriginous,  .r-rays  for,  335 
Desert  climate,  138 
Detro’s  differential  tuberculin  test,  001 
Diabetes,  climatic  treatment  of,  100 
diet  in,  425 

cures  for,  42S 
electricity  for,  323 
exercise  in,  191 
insipidus,  use  of  water  in,  215 
mellitus,  tuberculosis  and,  804 
use  of  water  in,  202,  204 
Dian-liea,  chronic,  diet  in,  421 

hydrotherapy  for,  241,  245 
infantile,  diet  in,  382 

hydrotherapy  for,  249 
in  measles,  067 
premonitory,  in  cholera,  835 
in  scarlet  fever,  057 
in  stage  of  reaction  in  cholera,  852 
in  tuberculosis,  801 
in  typhoid  fever,  630 
use  of  water  in,  217 
Diastasis  recti,  exercise  in,  190 
Diet  in  acute  articular  rheumatism,  828 
in  anemia,  396 
in  aneurysms,  395 
in  angina  pectoris,  396 
in  appendicitis,  419 
in  arteriosclerosis,  395 
in  asthma,  394 
in  bronchitis,  acute,  394 
in  cardiovascular  disease,  395 
in  cerebrospinal  meningitis,  704 
in  chlorosis,  396 
in  cholelithiasis,  424 
in  cholera,  851 
Asiatic,  390 

in  constipation,  chronic,  421 
cures  for  diabetes,  428 
for  obesity,  432 
in  diabetes,  425 
in  diabetic  coma,  428 
in  diarrhea,  chronic,  421 
of  infants,  382 
in  tuberculosis,  801 
in  diphtheria,  390 
in  diseases  of  blood,  396 
of  lungs,  393 
of  stomach,  398 
in  dysentery,  419 
in  dyspepsia,  nervous,  415 
in  enteroptosis,  415 
in  fevers,  385 
in  gastric  disorders,  406 
disturbances,  407 
irritability,  393 
in  gastritis,  acute,  408 
chronic,  408 
in  gastroptosis,  415 
in  glycosuria,  in  elderly  persons,  427 
mild  forms  of,  427 


Diet  in  glycosuria,  moderately  severe 
forms  of,  428 
severe  forms  of,  428 
in  young  persons,  427 
in  gout,  396 
in  hemoptysis,  790 
in  hemorrhage  from  lungs,  393 
in  hemorrhoids,  421 
in  hyperchlorhydria,  415 
in  hypersecretion,  415 
in  influenza,  880,  882 
in  intestinal  catarrh,  418 
diseases,  417 
_ obstruction,  419 

in  intestines,  mucomembranous  ca- 
tarrh of,  420 

nervous  affections  of,  420 
in  jaundice,  catarrhal,  423 
list,  Penzoldt’s,  401 
in  liver,  cirrhosis  of,  424 
diseases  of,  423 
in  measles,  660 
in  nephritis,  397 
for  the  nursing  mother,  385 
in  obesity,  429 
in  peritonitis,  422 
in  pertussis,  389 
in  plague,  871 
in  pleurisy,  394,  727 
in  pneumonia,  712 
lobar,  394 
in  pregnancy,  384 
in  puerperium,  385 
in  rabies,  391 
in  rest  cure,  359 
salt-free,  433 
scale,  Leube’s,  399 
in  scarlet  fever,  389,  646 
in  scurvy,  425 
infantile,  425 
in  smallpox,  389,  675 
in  stomach,  atony  of,  410 
carcinoma  of,  414 
dilatation  of,  409 
ulcer  of,  411 
in  tetanus,  391 
in  tuberculosis,  391,  767 
of  intestines,  393 
in  typhoid  fever,  388  622 
in  ulcers,  duodenal,  419 
of  intestine,  419 
in  whooping  cough,  389 
in  yellow  fever,  899,  901 
Dietetics,  371 

Digestion,  hydrotherapy  for,  248 
Digestive  disturbances,  climatic  treat- 
ment of,  160 

tract,  diseases  of,  electricity  for,  318 
Digitalin,  untoward  effects  of,  121 
Digitalis,  48,  56 
group,  43 

for  hemopt3"sis  in  tuberculosis,  791 
untoward  effects  of,  121 
Digitoxin,  45 

Dilatation  of  stomach,  diet  in,  409 
Diphtheria,  813 
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Diplitheria,  alcohol  in,  817 
antitoxin,  490 

accidents  from,  49o 

administration  by  mouth, _ 49o 

in  cerebrospinal  meningitis,  080 

dosage  in,  814,  810 

early  use  of,  815 

immunizing  dose  of,  81G 

nature  of,  490 

as  preventive,  493 

production  of,  491 

rashes  from,  494 

results  from,  494 

in  scarlet  fever,  649 

site  of  injection  of,  815 

unit  of,  491 

use  of,  492 

bronchopneumonia  in,  820 
cold  applications  in,  817 
diet  in,  390 
intubation  in,  819 
irrigations  of  throat  in,  818 
laryngeal,  819 
paralyses  in,  818 
serum  therapy  of,  489 
strychnine  in,  817 
tracheotomy  in,  820 
treatment  of,  local,  817 
operative,  819 
Direct  electricity,  266 
Disinfection,  469 
of  bedding,  473 
of  buccal  discharges,  472 
of  cars,  480 
of  clothing,  473 

of  conjunctival  discharges,  473 

of  feces,  471 

formaldehyde  for,  476 

of  instruments,  475 

of  nasal  discharges,  472 

of  rooms,  475 

of  sliips,  481 

of  skin,  473 

sulphur  for,  477 

dioxide  for,  480 
in  typhoid  fever,  622 
of  urine,  472 
of  utensils,  475 
Dislocations,  exercise  in,  192 
Dispensary  treatment  of  tuberculosis,  754 
Distention,  abdominal,  in  pneumonia, 715 
Distilled  water,  200 
Diuretics  for  pleurisy,  733 
in  pneumonia,  719 
saline,  57 
stimulating,  57 

Dosage  forms,  extemporaneous,  74 
of  galvanic  electricity,  278 
Doses  of  drugs,  98-108 
in  children,  30 
measures  for,  85 
Wright’s,  for  vaccines,  534 
Douche,  245,  262 

electrostatic,  281,  282 
for  neurasthenia,  262 
prescription  for,  89 


Douche,  therapeutics  of,  246,  263 
Doumer’s  reaction,  301  _ • • , 

Dover’s  powder  for  pleuritic  pain  in  tu- 
berculosis, 795 
“Draughts,”  fear  of,  751 
Drinking  water,  197 

hot,  198  _ _ _ 

as  source  of  infection  m typhoid 
fever,  609 

Drinks  in  pneumonia,  714 
in  tuberculosis,  774 

Drugs,  best  method  of  dispensing,  98-108 
circumstances  modifying  effects  of,  28 
combination  of,  65 
control  of,  in  national  hygiene,  457 
doses  of,  98-108 
in  children,  30 
in  fever  in  tuberculosis,  787 
individual  idiosyncrasies  to.  111 
physiological  action  of,  32 
relation  of  physiological  action  to 
therapeutic  uses  of,  32 
treatment  of  tuberculosis  by,  809 
in  typhoid  fever,  626 
untoward  effects  of,  109 
used  to  affect  bronchial  secretion,  62 
to  check  convulsions,  40 
to  increase  quantity  of  urine,  55 
circulatory  stimu- 
lants, 55 

saline  diuretics,  57 
stimulating  diu- 
retics, 57 
respiration,  60 
sweat,  59 

to  lower  blood  pressure,  49 
to  raise  blood  pressure,  46 

cardiac  stimu- 
lants, 46 

vasomotor  stimu- 
lants, 47 

to  relieve  pain,  36 
to  slow  the  pulse,  42 
to  soothe  the  respiratory  centre, 
61 

Dry  cupping  for  cholera,  855 
Dysentery,  amebic,  hydrotherapy  for, 
249 

In  cholera,  856 
diet  in,  419 

Shiga’s,  hydrotherapy  for,  249 
serum  therapy  of,  505 
Dysmenorrhea,  neuralgic,  hydrotherapy 
for,  245 

Dyspepsia,  catarrhal,  hydrotherapy  for, 
248 

hydrotherapy  for,  248 
nervous,  diet  in,  415 

hydrotherapy  for,  248 
Dyspnea  in  pneumonia,  724 
in  tuberculosis,  792 

E 

Ear,  diseases  of,  electricity  ^or,  324 
1 electrodes,  273 
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Ear  in  scarlet  fever,  C52 
Earthy  alkaline  mineral  waters,  204 
Eclampsia,  liytlrothcrapy  for,  235 
Eczema,  electricity  for,  325 
seborrheic,  .r-rays  for,  335 
Edema,  54 

of  glottis  complicating  smallpox,  683 
pulmonary,  in  pneumonia,  725 
Eggs,  406 

diet  of,  in  tuberculosis,  772 
as  food,  373 
Electric  excitation,  178 

injection  for  pneumonia,  715 
sleep,  326 

vibratory  massage,  301 

physiological  action  of,  303 
Electrical  currents  for  industrial  pur- 
poses, 294 
friction,  281 
reactions,  294,  298 
abnormal,  298 

faradic  current  in,  298 
galvanic  current  in,  298 
sparking,  281 
Electricity,  265 
for  acne,  325 
for  alopecia,  325 
for  aneurysms,  317 
for  anosmia,  324 
for  anterior  poliomyelitis,  310 
for  arteriosclerosis,  318 
for  arthritis,  322 
for  asthma,  324 
for  constipation,  320 
for  constitutional  diseases,  322 
for  diabetes,  323 
for  diffuse  myelitis,  312 
for  dilatation  of  stomach,  319 
direct,  266 

for  diseases  of  brain,  312 

of  cardiovascular  system,  317 
of  digestive  tract,  318 
of  ear,  324 
of  muscles,  317 
of  nerves,  306 
of  respiratory  tract,  323 
of  skin,  325 
of  spinal  cord,  310 
of  urinary  tract,  321 
for  eczema,  325 
for  endocarditis,  317 
for  esophageal  stricture,  318 
for  exophthalmic  goitre,  316 
faradic,  266 
for  fissure  of  anus,  321 
Franklinic,  266 
frictional,  266 

for  functional  nervous  disorders,  313 
galvanic,  266 

determination  of  polarity  in,  269 

Fleming  cell  in,  268 

Grenet  cell  in,  267 

Grove  cell  in,  268 

McIntosh  cell  in,  268 

negative  pole,  269 

Smee  cell  in,  267 


Electricity,  galvanic,  varieties  of  cells 
in,  267 
for  gout,  323 
for  hemorrhoids,  274,  321 
for  hypertrichosis,  326 
for  hysteria,  313 

for  idiopathic  muscular  atronhv  317 
indirect,  266  ' 

interrupted,  266 
for  intestinal  occlusion,  320 
for  locomotor  ataxia,  311 
for  lupus,  325 
for  nasal  catarrh,  323 
for  nephritis,  322 
for  neuralgia,  308 
brachial,  309 
paresthetica,  310 
sciatic,  310 
trifacial,  309 
for  neurasthenia,  314 
for  neuritis,  306 
facial,  306 

of  lower  extremity,  307 
median,  307 
multiple,  306 
musculospiral,  307 
sciatic,  308 
ulnar,  307 
for  obesity,  323 
for  otitis  media,  324 
for  ozena,  323 
for  paralysis  agitans,  316 
for  primary  lateral  sclerosis,  312 
myopathy,  317 
for  pruritus,  325 
ani,  321 

for  pulmonary  tuberculosis,  324 
for  pyorrhea  alveolaris,  319 
for  reflex  vomiting,  319 
for  Rigg’s  disease,  318 
for  sciatica,  310 
static,  266,  278 
accessories,  280 
condensers,  280 
conduction,  278 
conductors,  280  j 

electrodes  for,  280 
forms  of,  281 
induction,  278 
insulating  platform,  280 
machines  for  producing,  279 
Holtz,  279 
Toepler,  279 
Wimshurst,  279 
methods  of  appljung,  281 
motor  reaction  with,  281 
physiological  effects  of,  281 
polarity  of,  281 
sensory  reaction  with,  281 
vasomotor  effect  of,  281 
for  Sydenham’s  chorea,  313 
for  sjHngomyelitis,  312 
as  a test  for  death,  294 
therapeutic  uses  of,  306 
for  tinnitus  aurium,  324 
for  urinary  incontinence,  321 
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Electricity  for  urticaria,  325 
varieties  of,  2G6 

voltaic,  266  . . • c 

Electrification,  Einhorn’s  nitragastric,  ot 
stomach,  319 
Electrodes,  271 
ear,  273 
nasal,  273 
pad,  272^ 
rectal,  274 

for  static  electricity,  280 
stomach,  274 
tongue,  273 
vaginal,  274 
Electro-diagnosis,  294  _ 

faradic  reactions  in,  295 
galvanic  reactions  in,  296 
Electrolysis  in  galvanic  electricity,  2/5, 
276 

Electrolyte,  275 
Electromotive  force,  274 
Electro-pathology,  292 

galvanic  current  for,  293 
high-frequency  current  for,  294 
static  machines  for,  293 
Electrostatic  aigrette,  281,  282 
bath,  281,  282 
douche,  281,  282 
effleuve,  281,  282 
Electrotherapeutics,  265 
Eliminauts,  532 

Emphysema,  climatic  treatment  of,  157 
exercise  in,  189 

indications  for  coast  climate,  153 
in  tuberculosis,  797 

Employment  after  arrest  of  disease  in 
tuberculosis,  763 

Endocardial  troubles,  hydrotherapy  for, 
239 

Endocarditis,  chronic,  exercise  in,  188 
electricity  for,  317 

Enteroclysis,  hydrotherapy  for,  248,  249 
Enterocolitis,  hydrotherapy  for,  238 
Enteroptosis,  diet  in,  415 
Environment  in  tuberculosis,  745 
Ephemeral  fevers,  hydrotherapy  for,  240 
Epidemic  cerebrospinal  meningitis.  See 
Meningitis. 

Epidemics,  management  of,  458 
cooperation  of  public  in,  461 
depopulation  of  infected  areas  in,  466 
destruction  of  insects  in,  468 
of  rodents  in,  468 
detection  of  infected  food  in,  461 
educational  measures  in,  459 
isolation  of  sick  in,  463 
protective  inoculations  in,  462 
sanitary  organization  in,  460 
survey  of,  463 
supervision  of  traffic  in,  467 
surveillance  of  contracts  in,  465 
Epilepsy,  exercises  in,  191 
thyroid  gland  in,  558 
Epistaxis  in  typhoid  fever,  633 
Epithelioma  of  lip,  a-rays  for,  340 
of  mouth,  a:-rays  for,  340 


Epithelioma  of  mucous  membranes, 
.T-rays  for,  339 

Epitheliomata,  a;-rays  for,  338 
Ergot,  48,  49 

untoward  effects  of,  122 
Erythrocytes,  diminished,  exercise  in,  189 
Erythrol  tetranitrite,  50 
Esophageal  stricture,  electricity  for,  318 
Esophagus,  carcinoma  of,  .r-rays  for,  345 
Exanthemata,  258 

hydrotherapy  in,  258 
Excretion,  influence  of  exercise  upon,  168 
Exercise  for  abnormal  cases,  186 
in  Addison’s  disease,  188 
administration  of,  176 
in  anemia,  189 
in  aneurysm,  quiescent,  188 
in  ankyloses,  192 
application  of,  186 
in  arteriosclerosis,  188 
in  arthritis,  chronic,  192 
in  asthma,  189 
in  bone  conditions,  192 
in  bradycardia,  188 
in  bronchitis,  chronic,  189 
in  bubonocele,  190 
calisthenic,  179 

execution  of,  179 
form  of,  179 
movements  in,  179 
for  chest  weights,  181 

movements  in,  181 
in  chlorosis,  189 
in  chorea,  191 

in  conditions  with  increased  abdomi- 
nal pressure,  190 
intrathoracic  pressure,  190 
contraindications  for,  176,  188 
for  convalescence,  188 
in  debility,  general,  191 
in  diabetes,  191 
in  diastasis  recti,  190 
in  diminished  erythrocytes,  189 
hemoglobin,  189 
in  diseases  of  brain,  191 
in  dislocations,  192 
in  emphysema,  189 
in  endocarditis  chronic,  188 
in  epilepsy,  191 
in  faulty  attitudes,  192 
in  flat  foot,  192 
in  fractures,  192 
in  functional  diseases,  191 
games  for,  179 
general,  163 
in  gout,  191 
in  hernia?,  190 
in  high  blood  pressure,  188 
in  hysteria,  191 
indications  for,  175 
influence  of,  upon  anabolism,  168 
upon  excretion,  168 
upon  function,  164 
upon  katabolism,  168 
upon  structure,  168 
in  joint  conditions,  192 
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Exorcise,  katabolic  products  of,  hormone 
action  of,  1G5 
ill  locomotor  ataxia,  191 
in  mental  diseases,  191 
in  myocarditis,  chronic,  188 
in  nephritis,  188 
clironic,  190 
in  nervous  fatigue,  191 
in  neurasthenia,  191 
in  neuritis,  191 
for  normal  individual,  18G 
in  paralysis,  191 
agitans,  191 
spastic,  191 
in  paresis,  191 
in  pericarditis,  chronic,  188 
physiological  effects  of,  172 
physiology  of,  1G3 
in  pneumonia,  chronic,  189 
in  poliomyelitis,  191 
in  progressive  muscular  atroiahy,  191 
prophylactic  use  of,  170 
in  rheumatism,  191 
in  scar  weakness  in  abdominal  wall, 
190 

in  scoliosis,  192 
for  sedentaiy  habits,  186 
sports  for,  179 
in  subluxations,  192 
in  tachycardia,  188 
therapeutic  use  of,  170 
in  tuberculosis,  190,  757 
untoward  effects  of,  173 
in  varices,  188 
varieties  of,  177 

electric  excitation,  178 
games,  179 

gymnasium  apparatus,  781 
massage,  177 

mechanical  percussion,  177 
passive  motion,  178 
sports,  179 

Zander  machines,  178 
Exercising  devices.  See  after  page  193 
Exophthalmic  goitre,  electricity  for,  316 
thymus  gland  in,  570 
thyroid  gland  in,  556 
.T-rays  for,  352 

Extremities,  bandaging  of,ffor  hemoptysis 
in  tuberculosis,  791 

Extremity,  lower,  neuritis  of,  electricity 
for,  307 

Eye  complications  in  measles,  669 
Eyes,  care  of,  in  pneumonia,  712 


F 

Face,  pockmarking  of,  in  smallpox,  683 
Facial  neuritis,  electricity  for,  306 
Faradic  battery,  282 

current  in  abnormal  electrical  reac- 
tions, 298 

for  hydro-electric  baths,  292 
electricity,  266,  282 

effect  of,  on  nerves,  283,  284 
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Fnradic  electrieity,  electrodes  in,  284 
methods  of  applying,  284 
physiological  action  of,  284 
short  circuiting  in,  282 
reactions  in  electrodiagnosis,  295 
Faradism  for  neurasthenia,  315 
Fatigue,  nervous,  exercise  in,  191 
Fats,  406 

as  food,  368,  374 
in  tuberculosis,  773,  800 
Favus,  a:-rays  for,  334 
Febrile  affections,  hydrotherapy  for,  238 
diseases,  hydrotherapy  for,  233,  240 
Feces,  disinfection  of,  471 
Feeding  of  children,  380 
in  fevers,  385 

forced,  in  gastric  disturbances,  407 

of  infants,  380 

in  measles,  661 

in  plague,  872 

in  pneumonia,  717 

and  pregnancy  in  typhoid,  635 

rectal,  377 

in  scarlet  fever,  650 

in  smallpox,  678 

suppurative,  in  smallpox,  681 

in  tuberculosis,  785 

in  yellow  fever,  898 

Fermented  milk  for  tuberculosis,  772,  802 
Fevers,  diet  in,  385 

ephemeral,  hydrotherapy  for,  240 
“Fireless  cooker,”  770 
Fish,  406 

composition  of,  404 
as  ^ood,  373 

Fissure  of  anus,  electricity  for,  321 
Fistula,  hydrotherapy  for,  249 
Fistula-in-ano  in  tuberculosis,  803 
Flat  foot,  exercise  in,  192 
Fleischer’s  table,  416 
Fleming  cell  in  galvanic  electricity,  268 
Flies,  as  source  of  infection  in  tj-phoid 
fever,  613 

Florida,  winter  months  in,  140 
Fluid  by  mouth  in  cholera,  846 
Fly  blister  for  cough  in  tuberculosis,  783 
Folliculitis  of  beard,  x-rays  for,  334 
Fomentations,  hot,  244 
for  pleurisy,  730 
Food,  absorbability  of,  368 
alcohol,  376 
buttermilk,  373 
calcium,  375 
carbohydrate,  368 
classes  of,  372 
cocoa,  376 
coffee,  376 

composition  of  most  common,  403 
control  of,  in  national  hygiene,  457 
eggs,  373 
fat,  368,  374 
fish,  374 

fuel  value  of,  368 
gelatinous  forms  of,  406 
infected,  detection  of,  in  epidemics, 
461 
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Food  intoxications  in  children,  381 
iron,  375 
liquid,  405 
meats,  373 
milk,  372 
nutrition  and,  367 
phosphorus^  375 
protein,  367 

regulation  of,  in  communal  hygiene, 
445 

salts,  375  . . X 1 • 1 

as  source  of  infection  in  tyjihoiu 

fever,  612 
sugar,  374 
tea,  375 
vegetables,  374 
water,  375 

Foreign  waters,  2 IS  _ 

Formaldehyde  for  disinfection,  4/6 
Fractures,  exercise  in,  192 
Franklin  electricity,  266  ^ 

Fresh-air  treatment  in  pneumonia,  /09 
Frictional  electricity,  266 
Fruits,  composition  of,  404 
Function,  influence  of  exercise  upon,  168 
Functional  diseases,  exercise  iii,  191 

nervous  disorders,  electricity  for,  313 
Furunculosis  complicating  smallpox,  682 


G 

' Gallstone  colic,  hydrotherapy  for,  243 
Gallstones,  use  of  water  in,  214 
Galvanic  battery,  269 

current  in  abnormal  electrical  reac- 
tions, 298 

for  electropathology,  293 
for  hydro-electric  baths,  292 
electricity,  266,  275 
application  of,  278 
cataphoresis  in,  276 
dosage  of,  278 
effect  of,  on  brain,  277 
motor,  277 

on  muscle,  non-striated,  277 
physiological,  277 
sensory,  277 

variations  of  current,  277 
electrolysis  in,  275,  276 
method  of  application  of,  277 
physiological  action  of,  275 
polarity  in,  effects  of,  276 
therapeutics  of,  278 
reactions  in  electrodiagnosis,  296 
Galvanism  for  neurasthenia,  315 
Galvanization,  cerebral,  313 
Galvanofaradic  currents,  285 

for  hydro-electric  baths,  292 
physiological  action  of,  285 
Game,  composition  of,  403 
Games  for  exercise,  179 
Gangrene  of  skin  in  varicella,  673 
Gargle,  prescription  for,  90 
Gasme  disorders,  diet  in,  406 
disturbances,  diet  in,  407 
VOL.  I. — 58 
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Gastric  ilisturbanccs,  forced  feeding  in, 
407 

gavage  in,  407 
grape  cure  in,  407 
milK  cure  in,  407 
rest  cure  in,  407 
in  tuberculosis,  798 
irritability,  diet  in,  393 
neurosis,  hydrotlmrapy  for,  248 
Gastritis,  acute,  diet  in,  408 
in  children,  382 
chronic,  diet  in,  408 
hydrotherapy  for,  238 
use  of  water  in,  203 

G astro-intestinal  complications  in  influ- 
enza, 883 

tract  in  measles,  667 
in  scarlet  fever,  657 
Gastroptosis,  diet  in,  415 
Gavage  in  gastric  disturbances,  407 
German  measles,  669 
Glanders,  vaccines  for,  549 
Glandular  enlargement  in  scarlet  fever, 
652 

therapy,  551 

general  consideration  of,  551 
Glottis,  edema  of,  complicating  smallpox, 
683 

Glycerogelatin  as  ointment  base,  83 
Glycosuria,  mild  forms  of,  diet  in,  427 
Goitre,  exophthalmic,  o:-rays  for,  352 
Gonococcus  infections,  serum  therapy  of, 
511 

vaccine,  546 
Gout,  264 

climatic  treatment  of,  159 
diet  in,  396 
electricity  for,  323 

pvp-pplOfi  TT1  1Q1 

hydrotherapy  for,  243,  246,  264 
use  of  water  in,  202,  212 
Graduated  labor  in  tuberculosis,  760 
Grape  cure  in  gastric  disturbances,  407 
Graves’  disease,  adrenal  extract  in,  569 
thyroid  gland  in,  556 
Grenet  cell  in  galvanic  electricity,  267 
Grove  cell  in  galvanic  electricity,  268 
Guaiacol  carbonate  for  cough  in  tubercu- 
• losis,  784 

for  cough  in  tuberculosis,  784 
Gymnasium  apparatus,  178 
Gymnastics,  pulmonary,  in  tuberculosis, 
765 

H 

Haffkine’s  prophylactic  for  plague,  865 
Hair,  falling  out  of,  from  x-rays,  329 
Hammock  bath,  240,  254 

therapeutic  application  of,  241 
for  typhoid  fever,  254 
Headaches,  hydrotherapy  for,  233 
in  smallpox,  677 
in  typhoid  fever,  629 
Health  resorts,  types  of,  in  United  States, 
134,  138 
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Heart,  action  of  alcohol  on,  40 

in  acute  articular  rheumatism,  8:i() 
carcinoma  of,  .r-rays  foi-,  ;M2 
in  cholera,  855 

disease,  climatic  treatment  of,  158 
iiulications  for  coast  climate  in, 
153 

failure,  hydrotherapy  for,  237 
in  typhoid  fever,  029 
in  influenza,  884 
in  measles,  000 
in  pneumonia,  720 
in  scarlet  fever,  050 
in  smallpox,  078 
in  yellow  fever,  900 

Heat,  physiological  action  of,  in  hydro- 
therap}'-,  223 

Hemoglobin,  diminished,  exercise  in,  189 
Hemophilia,  blood  serum  for,  513 
Hemoptysis,  diet  in,  790 
in  tuberculosis,  787 

Hemorrhage,  blood  scrum  for  iDrevention 
of,  513 

from  lungs,  diet  in,  393 
of  mucous  membrane,  adrenal  ex- 
tract in,  507 

in  typhoid  fever,  030,  035 
Hemorrhagic  scarlet  fever,  057 
Hemorrhoids,  diet  in,  421 
electricity  for,  274,  321 
hydrotherapy  for,  245 
Hernite,  exercise  in,  190 
Heroin,  38,  02 

for  pleuritic  pam  in  tuberculosis,  795 
High-frequency  current,  205,  287 
accessories  for,  288 
application  of,  290 
effect  of,  on  anemia,  289 
on  blood,  289 
pressure,  289 
on  excitability,  289 
local,  289 
on  respiration,  289 
on  urine,  289 
for  neurasthenia,  315 
physiological  action  of,  289 
therapeutic  action  of,  290 
Hip  bath,  244 

therapeutic  application  of,  245 
Hoarseness  in  tuberculosis,  797 
Hodgkin’s  disease,  a-rays  for,  351 
Holtz  machine  for  producing  static  elec- 
tricity, 279 

Home,  sanitation  of,  in  individual  hy- 
giene, 440 

treatment  of  tuberculosis,  748 
Homesickness  as  a climatic  factor,  134 
Hormone  action  of  katabolic  products  of 
physical  exercise,  165 
Hospitals,  isolation,  for  scarlet  fever,  642 
Hot-air  baths  for  cholera,  855 
Hot  bath  pack,  242 

therapeutic  application  of, 
243 

fomentations,  244 

therapeutic  application  of,  244 


Housing,  regulation  of,  in  communal  hv- 
gione,  448 

IlLimoral  theory  of  bacterial  immunity, 
515 


Hydrochloric  acid,  dilute,  in  cholera,  847 
Hydro-electric  baths,  291 

faradic  current  for,  292 
galvanic  current  for,  292 
galvano-faradic  current  for,  292 
physiological  effect  of,  292 
sinusoidal  current  for,  292 
Hydrophobia,  serum  therapy  of,  512 
Hydrotherapeutic  law  of  Baruch,  222 
procedures,  ablution,  228 
affusion,  230 
dosage  of,  222 
technique  of,  228 
Hydrotherapy,  221 

for  abdominal  neuroses,  245 
in  acute  articular  rheumatism,  833 
catarrhal  diseases,  244 
colds,  233 
nephritis,  241 
for  appendicitis,  238,  239 
for  arthritis,  246 
for  auto-intoxication,  243 
for  bronchitis,  237,  238 
in  bronchopneumonia  in  measles,  258 
for  cancer  of  urinary  tract,  241 
for  capillary  bronchitis,  231 
for  cardiac  failure,  237 
for  catarrhal  diseases,  233 
jaundice,  249 

for  cerebral  excitement,  241 
for  chordee,  245 
for  colic,  chronic,  238 
for  constipation,  245 
for  cystitis,  241 

for  delirium  tremens,  234,  235,  241 
for  diarrhea,  241,  245 
for  digestion,  248 
for  disease  of  uterine  adnexa,  250 
of  uterus,  250 
for  dysentery,  249 
amebic,  249 
Shiga’S;  249 
for  dyspepsia,  248 
catarrhal,  248 
nervous,  248 
for  eclampsia,  235 
effect  of,  on  blood  cells,  227 
pressure,  227 
general,  224 
local,  223 
metabolic,  225 
on  muscle  power,  227 
on  nervous  system,  228 
respiratory,  225 
temperature,  226 
for  endocardial  troubles,  239 
for  enterocl3'^sis,  248,  249 
for  ephemeral  fevers,  240 
in  exanthemata,  258 
for  febrile  affections,  238 
diseases,  233,  240  _ 
for  fever  in  tuberculosis,  787 
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Hydrotherapy  for  fistulas,  249 
for  gallstone  colic,  243 
for  gastric  neurosis,  248 
for  gastritis,  238 
for  lout,  243,  246,  264 
for  headaches,  233 
for  heart  failure,  237 
for  hemorrhoids,  245 
for  hyperemia,  243 
for  hyperemesis  gravidarum,  238 
for  hj'^steria,  246 
for  infantile  diarrhea,  249 
for  influenza,  233 
for  insanity,  236 
for  insomnia,  262 
for  internal  congestions,  243 
for  intestinal  catarrh,  245 
for  lead  colic,  249 
for  locomotor  ataxia,  241 
for  lumbago,  243,  244,  246 
for  mania,  236,  241 
in  measles,  258,  662 
for  melancholia,  236 
for  meningitis,  241 
for  metabolic  activity,  235 
for  muscular  rheumatism,  243 
for  myelitis,  241 
for  myocarditis,  239 
for  nephritic  colic,  243 
for  nephritis,  233,  235,  243 
for  neuralgia,  233,  243 
for  neuralgic  dysmenorrhea,  245 
for  neurasthenia,  246,  260 
for  neuritis,  243 
for  neuroses,  239 
neurovascular  training  by,  230 
for  obesity,  243 
for  paresis,  236 

for  paroxysmal  tachj^cardia,  239 
for  pericarditis,  239 
for  peritonitis,  239 
for  pernicious  anemia,  249 
for  phthisis,  237,  260 
physiological  action  of  cold  in,  223 
of  heat  in,  223 

for  pneumonia,  233,  237,  238,  259 
716 


for  prolonged  menstruation,  245 

for  prostatic  disease,  249 

for  renal  insufficiency,  249 

for  rheumatism,  246,  264 

for  scarlatina,  231,  235 

in  scarlet  fever,  258 

for  sciatica,  243,  244,  246 

for  stiffened  muscles,  244 

for  simstroke,  234,  259 

for  synovitis,  246 

for  tenesmus,  245 

for  tonsillitis,  233,  235 

for  tuberculosis,  238,  239,  260,  780 

for  tympanitis,  238 

for  typhoid  fever,  241,  250,  255,  624 

for  ulcer  of  stomach,  238 

for  uremia,  249 

for  urethritis,  245 

for  vaginal  injections,  249 


Hydrotherapy  for  vasomotor  relaxation, 

^35  , „„ 

Hydrous  wool  fat  as  ointment  base,  s.t 
Hygiene,  communal,  441  _ ■ a Ar> 

communicable  diseases  m,  443 
disposal  of  dead  in,  449 
prevention  of  nuisances  in,  449 
registration  of  deaths  in,  442 
of  sickness  in,  442 
regulation  of  dangerous  trades 
in,  447 

of  foods  in,  445 
of  housing  in,  448 
of  offensive  trades  in,  447 
relation  of  State  and  local  au- 
thorities in,  450 
removal  of  refuse  in,  446 
of  sewage  in,  446 
supervision  of  water  supplies  in, 
444 

individual,  435 

bathing  in,  436 
bodily  cleanliness  in,  436 
clothing  in,  437 
pure  air  in,  438 
rest  in,  439 

sanitation  in  the  home  in,  440 
sleep  in,  439 
sunshine  in,  438 
national,  450_ 

communicable  diseases  in,  454 
control  of  drugs  in,  487 
of  foods  in,  457 
educational  measures  in,  456 
foreign  quarantine  in,  451 
insular  quarantine  in,  451 
interstate  quarantine  in,  453 
medical  inspection  of  immi- 
grants in,  452 

prevention  of  pollution  of  waters 
in,  455 

relation  to  local  authorities  in, 
458 

to  State  authorities  in,  458 
j sanitary  agreements  in,  452 

* reports  in,  455 

I statistics  in,  455 

supervision  of  biological  prod- 
ucts in,  456 

Hygienic  measures,  435,  441 
Hyperacidity  of  stomach  and  urinary 
tract,  use  of  water  in,  204 
Hyperemia,  hydrotherapy  for,  243 
Hyperchlorhydria,  diet  in,  415 
use  of  water  in,  202 

Hyperemesis  gravidarum,  hydi’otherapy 
for,  238 

Hyperpyrexia  in  acute  articular  rheuma- 
tism, 831 
in  cholera,  851 
in  scarlet  fever,  650 
Hypersecretion,  diet  in,  415 
Hypersensibility  to  tuberculin,  588 
Hypertrichosis,  electricity  for,  326 
a;-rays  for,  333 
I Hypnotics,  36 
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Hypophosphates  in  tulierculosis,  810 
Hysteria,  electricity  for,  313 
exercise  in,  191 
hydrotherapy  for,  24G 


I 

Ileocolitis  in  children,  383 
Immigrants,  medical  inspection  of,  in  na- 
tional hygiene,  452 
Immune  bodies,  Spengler  serum,  G02 
Immunity,  bacterial,  515 
Immunization,  serum  therapy  and,  488 
in  typhoid  fever,  614 
Immunizing  dose  of  diphtheria  antitoxin, 
816 

Incontinence,  urinary,  electricity  for,  321 
Indigestion,  intestinal,  in  children,  383 
Indirect  electricity,  266 
Infantile  diarrhea,  hydrotherapy  for,  249 
Infants,  diet  in  diarrhea  of,  382 
feeding  of,  380 
Infections,  paratyphoid,  637 
Infectious  diseases,  607 
Influenza,  875 

alcohol  in,  878 
bronchitis  in,  880 
cardiac  disorders  in,  882 
coal-tar  drugs  in,  877 
complications  in,  881 
aural,  884 

gastro-intestinal,  883 
mental,  885 
nervous,  885 
respiratory,  881 
convalescence  in,  886 
diet  in,  880,  882 
heart  in,  884 
hydrotherapy  for,  233 
kidneys  in,  884 
nephritis  in,  884 
pain  in,  877 
prophylaxis  in,  876 
psychoses  in,  885 
quinine  in,  878 
respiratory  symptoms  in,  879 
rest  in,  876 
stimulants  in,  878 
strychnine  in,  879,  886 
treatment  in,  876 
Inhalations  in  tuberculosis,  810 
Injections,  vaginal,  hydrotherapy  for,  249 
Inland  climates,  134,  136,  137 
Inoculation,  protective,  in  epidemics,  462 
Insanity  in  children  in  typhoid  fever,  635 
hydrotherapy  for,  236 
post-typhoid,  in  typhoid  fever,  635 
Insects,  destruction  of,  in  epidemics,  468 
as  source  of  infection  in  typhoid 
fever,  613 

Insomnia,  35,  262,  365 
hydrotherapy  for,  262 
in  tuberculosis,  804 
in  typhoid  fever,  630 
Interrupted  electricity,  266 


Intestinal  antiseptics  in  cholera,  847 
in  typhoid  fever,  627 
catarrh,  diet  in,  418 
diseases,  diet  in,  417 
indigestion  in  children,  383 
occlusion,  electricity  for,  320 
Intestines,  carcinoma  of,  a.--rays  for,  345 
Intoxications,  food,  in  children,  381 
Intraperitoneal  saline  injections  in  chol- 
era, 839 

Intravenous  saline  injections  in  cholera 
840  ’ 

Iodide  of  potassium  in  tuberculosis,  804 
lotlides,  untoward  effects  of,  122 
Iodine,  tincture  of,  for  pleurisy,  731 
in  tuberculosis,  810 
untoward  effects  of,  122 
lodobromic  waters,  212 
Iodoform,  untoward  effects  of,  123 
Iron  as  food,  375 

in  tuberculosis,  810 
untoward  effects  of,  1 24 
waters,  210 
Irrigations,  247 

therapeutic  application  of,  248 
Isolation  hospitals  for  scarlet  fever  642 
of  sick  in  epidemics,  463 


J 

Jaundice,  catarrhal,  diet  in,  423 
hydrotherapy  for,  249 
Jomt  conditions,  exercise  in,  192 
Joints  in  scarlet  fever,  654 


K 

IVA.TABOLIC  products  of  exercise,  hormone 
action  of,  165 

Katabolism,  influence  of  exercise  upon, 
164 

Kefir  for  tuberculosis,  772,  802 
Keloid,  T-rays  for,  337 
Kidney  in  cholera,  853 

disease,  climatic  treatment  of,  157 
Kidneys  in  influenza,  884 
in  measles,  669 
in  scarlet  fever,  655 
in  yellow  fever,  899 
Kienbock  quantimeter,  328,  348 
Koumiss  for  tuberculosis,  772,  802 


L 

Labor,  graduated,  in  tuberculosis,  760 

Lactic  acid  bacteria  for  diarrhea  in  tuber- 
culosis, 802 

Ijaryngeal  diphtheria,  819 
spasm  in  measles,  663 

Larynx,  carcinoma  of,  a:-raj's  for,  345 
in  measles,  662 

Lead  colic,  hydrotherapy  for,  249 
poisoning,  124 
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Lead,  untoward  effects  of,  124 
Leube’s  diet  scale,  399 

Leukocyte  extract  in  cerebrospinal  men- 
ingitis, 686  _ 

Leukocytic  extract  in  scrum  therapy,  84/ 
Leucori’hea  in  tuberculosis,  80o 
Leukemia,  .r-rays  for,  349 
Lichen  cordons,  x-rays  for,  336 
ruber  planus,  x-rays  for,  336 
Liniment,  alcoholic,  prescription  for,  90 
oil}',  prescription  for,  91 
soapy,  prescription  for,  91 
Lithia  water,  203 
Liver,  cirrhosis  of,  diet  in,  424 
disease  of,  diet  in,  423 
Local  compresses,  238 
Locomotor  ataxia,  electricity  for,  311 


exercise  in,  191 
hydrotherapy  for,  241 
Lotion,  prescription  for,  89 

Lumbago,  hydrotherapy  for,  243,  244,  246 
Lumbar  puncture  in  cerebrospinal  menin- 
gitis, 686 

Lungs,  diseases  of,  diet  in,  393 
Lupus,  electricity  for,  325 

erythematosus,  x-rays  for,  337 
vulgaris,  x-rays  for,  336 
Lymphadenoma,  x-rays  for,  351 
Lymphatic  glands,  x-rays  for,  350 
leukemia,  x-rays  for,  350 


M 

McIntosh  cell  in  galvanic  electricity,  268 
rheotome,  284 
Magnetism,  303 

Malignant  growths,  thymus  gland  in,  570 
thyroid  gland  in,  559 
Mania,  hydrotherapy  for,  236,  241 
Maragliano’s  serum,  601 
Marmorek’s  antituberculin  serum,  602 
Massage,  177,  285 
for  obesity,  431 
vibratory,  electric,  301 
Measles,  258,  658 

arrangement  of  room,  659 
bronchitis  in,  664 
bronchopneumonia  in,  258,  659 
diarrhea  in,  667 
diet  in,  660 

ej’^e  complications  in,  669 
fever  in,  661 

gastro-intestinal  tract  in,  667 
German,  669 
heart  in,  666 

hydrotherapy  in,  258,  662 
kidneys  in,  669 
laryngeal  spasm  in,  663 
larjmx  in,  662 

phar}mgeal  irritability  in,  663 
pharynx  in,  662 
prophylaxis  in,  658 
skin  in,  668 
stimulants  in,  660 
stomatitis  in,  667 


na- 


Meat,  406 

composition  of,  403 
diet  in  tuberculosis,  773 
as  food,  373 

Median  neuritis,  electricity  for,  307 
Medical  inspection  of  immigrants  m 
tioiial  hygiene,  452 
Melancholia,  hydrotherapy  for,  236 
Meningitis,  685 

cerebrospinal,  685,  704 
baths  in,  705 
bromides  in,  705 
charts  showing  dose  of  serum 
for,  695,  697,  699 
cold  applications  in,  705 
diet  in,  704 

diphtheria  antitoxin,  686 
forms  of,  685 
leukocyte  extract,  686 
lumbar  puncture  in,  686 
pain  in,  705 
rare  forms  of,  704 
rigidity  of  limbs  in,  705 
serum  treatment  of,  502,  686, 
686 

administration  of,  690 
frequency  of,  696 
indications  for,  693 
technique  for,  690 
in  chronic  cases,  700 
dose  of,  size  of,  694 
in  fulminating  cases,  697 
nature  of,  688 
how  obtained,  689 
in  prolonged  cases,  698 
in  relapses,  699 
in  resistant  cases,  700 
summary  of,  701 
value  of,  688 
stimulants  in,  705 
symptomatic  treatment  of,  704 
uro tropin  in,  706 
vaccine  therapy  in,  686 
chronic,  hydrotherapy  for,  241 
pneumococcus,  703 
staphylococcus,  703 
streptococcus,  703 
syphilitic,  704 
tutierculous,  702 
in  typhoid  fever,  634 
vaccines  for,  547,  703 
eningococcus  vaccine,  547 
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Menstruation,  prolonged,  hydrotherapy 
for,  245 

Mental  complications  in  influenza,  885 
diseases,  exercise  in,  191 
occupation  in  tuberculosis,  766 

Menus  for  tuberculosis,  775,  776,  777,  778, 
779,  780 

Mercury  as  cathartic,  54 

perchloride  in  cholera,  848 
in  tuberculosis,  804,  810 
untoward  effects  of,  125 

Metabolic  activity,  hydrotherapy  for,  235 
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Metabolic  disturbances,  thyroid  eland  in, 
55G 

effect  of  hydrotliemi)y,  225 
Metabolism,  calcium,  375 
Meteorism  in  pneumonia,  715 
Metric  system,  87 

Micrococcus  catarrlmlis  vaccine,  547 
ncoformans  vaccine,  547 
Mikulicz’s  disease,  a;-rays  for,  352 
Milk  cure  in  gastric  disturbances,  407 
for  obesity,  432 
diet  in  tuberculosis,  771 
as  a food,  372 

peptonized,  in  gastric  disturbances  in 
tuberculosis,  800 

as  a source  of  infection  in  typhoid 
fever,  612 

Milliamperemctcr,  271 
Mineral  springs,  195 

waters,  radio-activity  of,  196 
Morphia,  untoward  effects  of,  127 
Morphine,  38,  62 
in  cholera,  847 

for  dyspnea  in  tuberculosis,  793 
in  pneumonia,  720 
Morro  reaction  of  tuberculin,  600 
Mosquitoes  in  yellow  fever,  danger  from, 
889 

Motor  effect  of  galvanic  electricity,  277 
reaction  vrith  static  electricity,  281 
Mouth,  care  of,  380 

in  pneumonia,  711 
wash  in  pneumonia,  712 
prescription  for,  89 
Multiple  neuritis,  electricity  for, '306 
Murphy  treatment  in  typhoid  fever, 
626 

Muscle,  non-striated,  effect  of  galvanic 
electricity  on,  277 

power,  effect  of  hydrotherapy  on, 
277 

Muscles,  diseases  of,  electricity  for,  317 
stiffened,  hydrotherapy  for,  244 
Muscular  atrophy,  idiopathic,  electricity 
for,  317 

electrodiagnosis  of,  317 
electrotherapeutics  of,  317 
contractions,  mechanical  effects  of, 
164 

Musculospiral  neuritis,  electricity  for, 
307 

fermented,  for  tuberculosis,  772, 
802 

Mustard  plaster  for  pleurisy,  731 
Myasthenic  reaction,  301 
Mycosis  fungoides,  x-rays  for,  337 
Myelitis,  diffuse,  electricity  for,  312 
hydrotherapy  for,  241 
Myelogenous  leukemia,  x-ra,ys  for,  349 
Myocarditis,  chronie,  exercise  in,  188 
nydrotherapy  for,  239 
Myopathy,  primary,  electricity  for,  317 
electrodiagnosis  of,  317 
electrotherapeutics  of,  317 
Myotonic  reaction,  301 
Myxedema,  thyroid  gland  in,  555 
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Naivus,  x-rays  for,  338 
Nasal  catarrh,  electricity  for,  323 
discharges,  disinfection  of,  472 
electrodes,  273 
spray,  prescription  for,  90 
Nastin,  Tb.-A.  tuberculin,  580 
Tb.-L.  tuberculin,  580 
Nausea  in  tyj^hoid  fever,  630 
in  yellow  fever,  898 
Nephritic  colic,  hydrotherapy  for,  243 
Nephritis,  acute,  hydrotherapy  h^r,  241 
in  cholera,  854 
chronic,  exercise  in,  190 
climatic  treatment  of,  157 
diet  in,  397 
electricity  for,  322 
exercise  in,  188 

hydrotherapy  for,  233,  235,  243 
indications  for  coast  climate,  153 
in  influenza,  884 
in  scarlet  fever,  655 
use  of  water  in,  201,  213 
Nephtria,  366 

Nerves,  diseases  of,  electricity  for,  306 
Nervines,  32 

Nervous  affections  of  intestines,  diet  in, 
420 

disease,  climatic  treatment  of,  161 
complications  in  influenza,  885 
disorders,  functional  electricity  for, 
313 

excitement  in  typhoid  fever,  630 
manifestations  in  smallpox,  678 
system,  effect  of  hydrotherapy  on, 
228 

Neuralgia,  brachial,  electricity  for,  309 
electricity  for,  308 
hydrotherapy  for,  233,  243 
paresthetica,  electricity  for,  310 
sciatic,  electricity  for,  310 
trifacial,  electricity  for,  309 
Neuralgic  dysmenorrhea,  hj^drotherapy 
for,  245 

Neurasthenia,  260,  355 
douche  for,  262 
electricity  for,  314 
exercise  in,  191 
faradism  for,  315 
galvanism  for,  315 
high-frequency  currents  for,  315 
hydrotherapy  for,  246,  260 
Neuritis,  electricity  for,  306 
exercise  in,  191 
facial,  electricity  for,  306 
hydrotherapy  for,  243 
of  lower  extremity,  electricity  for,  307 
median,  electricity  for,  307 
multiple,  electricity  for,  306 
musculospiral,  electricity  for,  307 
sciatic,  electricity  for,  308 
in  typhoid  fever,  635 
ulnar,  electricity  for,  307 
Neuroses,  abdominal,  hj'drotherapj'  for, 
245 
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Neurosis,  gastric,  hydrotherapy  foi,  -48 
hydrotherapy  for,  239 
Neurovascular  training  by  hydrothcrapj , 
930 

Night  camps  in  dispensary  treatment  of 
tuberculosis,  755  _ 
sweats  in  tuberculosis,  791 
Nitrite,  amyl,  in  cholera,  853 
sodium,  50 

administration  of,  blood  pressure 
after,  50 

effect  of,  50  _ , 

for  hemoptysis  in  tuberculosis,  1 JU 
untoward  effects  of,  126 
Nitroglycerin,  50  _ 

for  hemoptysis  in  tuberculosis,  790 
Nitrous  oxide  gas  as  anesthetic  for  tubei- 
culosis,  807 

Noma  in  scarlet  fever,  652 
Nose,  care  of,  in  pneumonia,  712 
in  scarlet  fever,  651 
Nursing  mother,  diet  for,  385 
Nutrition  and  food,  367 
Nux  vomica  in  tuberculosis,  810 


Obesity,  diet  in,  429 
cures  for,  432 
electricity  for,  323 
hydrotherapy  for,  243 
massage  for,  431 
milk  cure  for,  432 
thyroid  gland  in,  559 
use  of  water  in,  200  _ 

Obstruction,  intestinal,  diet  in,  419 
Occupation,  mental,  in  tuberculosis,  7bfa 
Ocean  climates,  134,  135 
Ohm’s  law,  275 
Ointment,  84 
bases,  83 

glycerogelatin,  83 
hydrous  wool  fat,  83 
saponated  petrolatum,  solid, 

83 

preparation  of,  84 

Open-air  treatment  in  pneumonia,  709 
Opium  in  cholera,  847 

for  cough  in  tuberculosis,  803 
for  diarrhea  in  tuberculosis,  803 
untoward  effects  of,  127 
Opsonic  index,  515 

method  of  determining,  520 
significance  of,  522 
technique  for,  520,  522 
vaccines  and,  535 
value  of,  522 
Opsonins,  515 

history  of,  516 
nature  of,  516 
in  serum  therapy,  487 
Otitis  media,  electricity  for,  324 
Oxaluria,  use  of  water  in,  212 
Oxygen  for  dyspnea  in  tuberculosis,  793 


Oysters  as  source  of  infectioii  in  typhoid 
fever,  612 

Ozena,  electricity  for,  323 


Pack,  wet,  234 

Pad  electrodes,  272  _ 

Pain  in  cerebrospinal  meningitis,  Wo 
drugs  used  to  relieve,  36 
in  influenza,  877 
in  pneumonia,  719 
.r-rays  for,  330 
Pancreas,  570 

Paralysis  agitans,  eleetiTCity  foi,  3lo 

exercise  in,  191 
parathyroid  gland  in,  563 
exercise  in,  191 
spastic,  exercise  in,  191 
Parathyroid  gland,  560 
extract  of,  561_ 
in  paralysis  agitans,  563 
products  of,  therapeutic  use  of, 
562 

properties  of,  562 
in  tetany,  562 
Parathyroidectomy,  560 
Paratyphoid  infections,  637 
Paresis,  exercise  in,  191 
hydrotherapy  for,  236 
Parotitis,  chronic,  a;-rays  for,  352 
in  typhoid  fever,  633 
Paroxysmal  tachycardia,  hydrotherapy 
for,  239 

Passive  motion,  178 
Paste,  dermatologic,  83 
pencils,  84 
Pectorants,  32 
Pencils,  paste,  84 
Penzoldt’s  diet  lists,  401  _ 

Peptonized  milk  in  gastric  disturbances 
in  tuberculosis,  800 

Percussion,  mechanical,  a form  of  exer- 
cise, 178 

Peri-anal  abscess  in  tuberculosis,  803 
Pericardial  effusions  complicating  small- 
pox, 683  _ . • 100 

Periparditis,  chronic,  exercise  in,  188 
hydrotherapy  for,  239 
Peripheral  anodynes,  37 
Peritonitis,  diet  in,  421 
hydrotherapy  for,  239 
Perlsucht  emulsion  tuberculin,  580 
tuberculin,  579 

Pernicious  anemia,  hydrotherapy  for,  249 
Pertussis,  diet  in,  389 
Pestis  minor,  874 

Petrolatum,  solid,  saponated,  as  ointment 
base,  83 

Phagocytosis,  518 

in  serum  therapy,  487 
Pharmacodynamics,  17 
limitations  of,  17 
value  of,  17  _ 

Pharyngeal  irritability  in  measles,  663 
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Pharynx  in  measles,  002 
Phenacetin  for  fever  in  tuberculosis  785 
for  pleurisy,  732  ' 

untoward  effects  of,  I JO 
Phenol  series,  37 
for  plague,  809 
untoward  elfects  of,  119 
Phlebitis  in  typhoid  fever,  034 
Phosphaturia,.  use  of  water  in,  215 
Phosphorus  as  food,  375 
untoward  effects  of,  128 
Phototherapy,  304 
blue  light  in,  305 
red  light  in,  305 
Phthisis,  200 

hydi-otherapy  for,  237,  200 
Physiological  action  of  cold  in  hytlro- 
therapy,  223 
of  drugs,  32 

of  faradic  electricity,  282 
of  galvanic  electricity,  275 
of  heat  in  hydrotherapy,  223 
effects  of  exercise,  172 

of  galvanic  electricity,  277 
of  hydro-electric  baths,  292 
of  static  electricity,  281 
Pilocarpine,  59 

untoward  effects  of,  128 
Pilo-sebaceous  diseases,  a;-rays  for,  333 
Pituitary  gland,  564 
extract,  565 

Pityriasis  versicolor  in  tuberculosis,  804 
Plague,  859 

alcohol  for,  871 
ambulant  form  of,  874 
buboes  in,  873 
carbolic  acid  for,  809 
carbuncles,  873 
diet  in,  871 
fever  in,  872 

Haffkine’s  prophylactic  for,  865 
larval  form  of,  874 
nurses  for,  869 
phenol  for,  869 
pneumonic  type  of,  872 
prophylaxis  in,  859 
protective  treatment,  865 
rats  in  spread  of,  859 
septicemic  cases  of,  872 
sera  for,  768,  871 
serum  therapy  of,  512,  871 
Shiga’s  prophylactic  for,  866 
squirrels  in  spread  of,  861 
supportant  treatment  in,  869 
surgical  treatment  in,  873 
symptomatic  treatment,  869 
toxemia  in,  872 
vaccination  against,  867 
Pleural  effusions  complicating  small-pox, 
683 

in  tuberculosis,  797 
Pleurisy,  726 

acute  articular  rheumatism  and,  832 
after-treatment  of,  737 
coal-tar  drugs  for,  732 
acetanilid,  732 


1 Icurisy,  coal-tar  drugs,  antipyrinc  732 
phenacetin,  732 
cold  applications  for,  729 
counterirritants  in,  730 
blisters,  731 
cupping,  731 
iodine  tincture,  731 
mustard  plaster,  731 
diet  in,  324,  727 
diuretics  for,  733 
hot  compresses  for,  730 
fomentations  for,  730 
poultice  for,  730 
salicylates  for,  728 
strapping  of  chest  in,  728 
thoracentesis  in,  733 
accidents  from,  736 
apparatus  for,  734 
breathing  exercises  after,  737 
technique  of,  735 
tuberculous  nature  of,  737 
in  typhoid  fever,  633 
Pleuritic  pain  in  tuberculosis,  724 
Pneumococcus  infections,  serum  therapy 
of,  511 

meningitis,  703 
vaccine,  544 
Pneumonia,  259 

abdominal  distention  in,  715 

acute  articular  rheumatism  and,  832 

bed,  arrangement  of,  709 

bowels  in,  care  of,  714 

cardiovascular  system  in,  720 

care  of  body  in,  711 

in  cholera,  856 

chronic,  exercise  in,  189 

convalescence  in,  725 

cough  in,  718 

croupous,  707 

collapse  in,  724 
delirium  in,  714 
diet  in,  712 
diuretin  in,  719 
drinks  in,  714 
dyspnea  in,  724 
edema  in,  725 
eyes  in,  care  of,  712 
fever  in,  717 

fresh-air  treatment  in,  709 
heart  in,  720 

stimulants  for,  721 
hydrotherapy  for,  233,  237,  238,  259, 
716 

injection  for,  electric,  715 
saline,  by  bowel,  715,  719 
lobar,  diet  in,  394 
meteorism  in,  715 
morphine  in,  720 
mouth,  care  of,  711 
wash,  712 
nose  in,  care  of,  712 
open-air  treatment  in,  709 
pain  in,  719 
prophylaxis  for,  726 
rest  in,  708 

specific  treatment  in,  725 
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Pneumonia,  symptomatic  treatment  of, 

717  _ 

toxemia  in,  719 
in  typhoid  fever,  633 
vaccines  for,  544 
water  by  mouth  in,  714,_719 
Pneumonic  type  of  plague,  872 
Pneumothorax  in  tuberculosis,  lyi 
Pockmarking  of  facjs  in  smallpox,  68o 
Poisoning,  lead,  125 

snake,  serum  therapy  ol,  61- 
Polarity,  determination  of,  in  electricity, 
269 

of  static  electricity,  281  _ 

Poliomyelitis,  anterior,  electricity  lor,  .uu 
exercise  in,  191 
Post-typhoid  insanity,  635 

in  tvphoid  fever,  635 
Potassium  chlorate,  untoward  effects  of, 
128 

iodide  of,  in  tuberculosis,  804^ 
permanganate  of,  in  cholera,  848 
Poultice  for  pleurisy,  730 
Precipitins  in  serum  therapy,  485 
Pregnancy,  diet  in,  384 
in  tuberculosis,  805 
Prescription  blank,  66 

character  of,  66 
directions  on,  67 
in  capsule  form,  91 
for  collyrium,  89 
construction  of,  71,  87-98 
for  external  use,  89 
for  internal  use,  88,  92 
for  douche,  89 
for  gargle,  90 
for  liniment,  alcoholic,  90 
oily,  90 
soapy,  91 

for  local  application,  91,  94,  96 

for  lotion,  89 

in  lozenge  form,  94 

for  mouth  wash,  89 

for  nasal  spra}^,  90 

in  pill  form,  93 

in  powder  form,  91,  96 

for  rectal  injection,  91 

renewal  of,  69 

in  tablet  form,  94 

for  throat  spray,  90 

types,  87-98 

for  urethral  injection,  91 

writing,  65,  70 

Progressive  muscular  atrophy,  exercise  in 
191 

Prophylactic  use  of  exercise,  170 
of  vaccines,  539 

Prophylaxis  against  measles,  658 
scarlet  fever,  639 
in  influenza,  876 
in  plague,  859 
for  pneumonia,  726 

Prostatic  disease,  hydrotherapy  for,  249 
h3TDertrophy,  a:-rays  for,  353 

Protein  food,  367 

Prurigo,  x-rays  for,  336 


Pruritus  ani,  electricity  for,  321 
electricity  for,  325 
Pseudoleukeraia,  x-rays  for,  351 
Psychoses  in  influenza,  885 

typhoid,  in  children,  635  _ 
Pulmonary  edema  in  pneumonia^  72o 
gymnastics  in  tuberculosis,  765 
tuberculosis,  260 

electricity  for,  324 
Pulse,  drugs  used  to  slow,  42 
Purgative  waters,  207 
Purpuric  smallpox,  682 
Pustules  in  smallpox,  679  _ 

Pyorrhcea  alveolaris,  electricity  for,  318 
Pyramidon  for  fever  in  tuberculosis,  785 


Q 

Quarantine,  foreign,  in  national  hygiene, 
451 

insular,  in  national  hygiene,  451 
interstate,  in  national  hygiene,  453 
Quinine  in  influenza,  878 
untoward  effects  of,  129 


R 

Rabies,  diet  in,  391 

serum  therapy  of,  512 
Rachialgia  in  yellow  fever,  898 
Radio-active  substances,  327,  333 
Radio-activity  of  mineral  waters,  196 
Radiodermatitis,  329 
Rashes  from  diphtheria  antitoxin,  494 
Rats,  ships  infested  with,  862 
in  spread  of  plague,  859 
traps  for,  860 

Reactions  of  regeneration,  300 
Rectal  electrodes,  274 
feeding,  377 

injection,  prescription  for,  91 
saline  injections  in  cholera,  838 
Remak’s  reaction,  301 
Renal  insufficiency,  hydrotherapy  for,  249 
Eesinous  group  of  cathartics,  53 
Resorts,  coast,  climate,  138 
summer,  139 
winter,  139 

Respiration,  drugs  used  to  increase,  60 
effect  of  high-frequency  currents  on, 
289 

Respiratory  centre,  drugs  used  to  soothe, 
61 

complications  in  influenza,  881 
effect  of  hydrotherapy,  225 
symptoms  in  influenza,  879 
system  in  typhoid  fever,  633 
tract,  diseases  of,  electricity  for,  323 
Rest  in  acute  articular  rheumatism,  831 
cure,  355-366 
diet  in,  359 

in  gastric  disturbances,  407 
for  diarrhea  in  tuberculosis,  801 
for  fever  in  tuberculosis,  758,  785 
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Rest  in  influenza,  S76 
in  pneumonia,  708 
in  tuberculosis,  757 
Rlicophores,  274 
Rheostat,  270 
Rheotome,  McIntosh,  284 
Rheumatic  conditions,  climatic  treatment 
of,  159 

Rheumatism,  2G4 

acute  articular,  821 

alkalies  in,  828 
Bier’s  hyperemia  for,  834 
complications  of,  830 
convalescence  in,  832 
diet  in,  829 
extension  of,  830 
pneral  measures  in,  829 
heart  in,  830 
historical,  821 
hydrotherapj'  in,  833 
hyperpyrexia  in,  831 
local  treatment  of,  828 
management  of,  824 
pleurisy  and,  832 
pneumonia  and,  832 
recurrences  in,  830 
rest  in,  831 

salicylate  of  sodium  in,  825 
salicybc  acid  in,  823,  825, 
827,  833 

chronic,  use  of  water  in,  212 
exercise  in,  191 
hydrotherapy  for,  246,  264 
muscular,  hydrotherapy  for,  243 
use  of  water  in,  202 
Rich’s  reaction,  301 
Rickets  in  children,  384 
Rigg’s  disease,  electricity  for,  318 
Rodent  ulcer,  x-rays  for,  340 
Rodents,  destruction  of,  in  epidemics,  468 
Rontgen  dermatitis,  329 
Rooms,  disinfection  of,  475 
Rubella,  669 
Rubner’s  table,  417 


S 

Salicylate  of  sodium  in  acute  articular 
rheumatism,  825 
Salicylates  for  pleurisy,  728 

for  pleuritic  pain  in  tuberculosis,  795 
imtoward  effects  of,  130 
Salicylic  acid  in  acute  articular  rheuma- 
tism, 823,  825,  827,  833 
untoward  effects  of,  130 
Saline  cathartics,  51 
diuretics,  57 

injection  by  bowel  for  pneumonia, 
715,  719 
in  cholera,  837 
waters,  206 

Salivary  glands,  x-rays  for,  350 
Salol  in  cholera,  848 

for  diarrhea  in  tuberculosis,  802 
Salt  as  food,  375 


Salt-free  diet,  433 

solutions  in  cholera,  837 
Salve  mulls,  84 

Sanitary  organization  in  epidemics,  460 
reports  in  national  hygiene,  455 
statistics  in  national  hygiene,  455 
of  home  in  indivimial  hygiene 

Santonin,  untoward  effects  of,  130 
Saponated  solid  petrolatum  as  ointment 
base,  83 

Saratoga  Springs,  208 
Sarcoma,  Coley’s  toxins  for,  346 
x-rays  for,  346 

Scar  weakness  in  abdominal  wall,  exercise 
m,  190 

Scarlatina.  Sec  Scarlet  fever. 

Scarlet  fever,  258,  639 

ari-angement  of  sickroom  in,  644 
arthritis  in,  654 
desquamation  in,  643 
diarrhea  in,  657 
diet  in,  389,  646 
diphtheria  antitoxin  in,  649 
ears  in,  652 
fever  in,  650 

gastro-intestinal  tract  in,  657 
general  care  of,  647 
glandular  enlargements  in,  652 
heart  in,  656 
hemorrhagic,  657 
hydrotherapy  in,  231,  235,  258 
hyperpyrexia  in,  650 
irrigation  of  throat,  643 
isolation  hospitals  for,  642 
of  patient  in,  639 
kidneys  in,  655 
medical  precautions  in,  645 
supervision  in,  645 
medication  in, .648 
nephritis  in,  655 
noma  in,  652 
nose  in,  651 

placarding  house  in,  639 
prophylaxis  against,  639 
public  schools  and,  640 
relapses  in,  642 
throat  in,  650 

irrigation  of,  643 
vaccines  for,  541 

Schools,  closing  of,  in  scarlet  fever,  642 
public,  scarlet  fever  and,  640 
Sciatic  neuralgia,  electricity  for,  310 
neuritis,  electricity  for,  308 
Sciatica,  electricity  for,  310 

hydrotherapy  for,  243,  244,  246 
Scleroderma,  x-rays  for,  337 
Sclerosis,  primary  lateral,  electricitv  for, 
312  _ 

Scoliosis,  exercise  in,  192 
Scurvy,  diet  in,  425 

infantile,  diet  in,  425 
Sea  voyages,  136 

Seborrhea,  diseases  associated  with, 
x-rays  for,  335 

Sedentary  habits,  exercise  for,  186 
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Sensory  effect  of  galvanic  electricity,  277 
reaction  with  static  electricity,  281 
Septicemic  cases  of  plague,  87- 
Serum,  601 

antidiplitheritic,  olo 
antimeiiingococcus,  504 
antimeningitic,  688 
blood,  for  prevention  of  hemorrhage, 

513 

for  hemophilia,  513 
immune  bodies,  Spengler,  602 
Maragliano’s,  601 
Marmorek’s  antitubercular,  602 

for  plague,  868,  871 
therapy,  483  _ . 

agglutinins  in,  48o 
of  anthrax,_  512 
antitoxins  in,  485 
bacteriolysins  in,  486 
of  cerebrospinal  meningitis,  o02, 
686 

of  cholera,  508,  853 
of  diphtheria,  489 
of  dysentery,  505  _ 

of  gonococcus  infections,  5U 
history  of,  483 
of  hydrophobia,  512 
immunization  and,  488 
leukocytic  extract  in,  487 
opsonins  in,  487 
phagocytosis  in,  487 
of  plague,  512,  871 
bubonic,  512  _ 
of  pneumococcus  infections,  511 
precipitins  in,  485 
principles  of,  484 
of  rabies,  512 
of  snake  poisoning,  512  _ 
of  staphylococcus  infections,  511 
of  streptococcus  infections,  509 
of  tetanus,  495 
of  tuberculosis,  511 
of  typhoid  fever,  507,  627 
treatment  of  yellow  fever,  900  _ 
Sewage,  removal  of,  in  communal  hygiene, 
446 

Sexual  glands,  571 
Sheet  bath,  231,  233,  253 

for  typhoid  fever,  253 

drip,  232  _ . . r 

therapeutic  application  of,  233 
Shellfish  as  source  of  infection  in  typhoid 
fever,  612 

Shiga’s’dysentery,  hydrotherapy  for,  249 
prophylactic  for  plague,  866 
Ships,  disinfection  of,  481 
infested  with  rats,  862 
Silver,  untoward  effects  of,  131 
Sinusoidal  current,  286 

application  of,  287 
for  hydro-electric  baths,  292 
physiological  action  of,  286 
Skin,  diseases  of,  electricity  for,  325 
thyroid  gland  in,  558 
disinfection  of,  473 
distance  of  x-rays  from,  331 


Skin,  gangrene  of,  in  varicella  673 
itching  of,  in  varicella,  6 a 
lotions  ill  varicella,  671 
in  measles,  688 

protection  of,  from  x-rays,  331,  34» 
in  smallpox,  679 
Sleep,  electric,  326 
Smallpox,  673 

alcohol  for,  676 
complications  of,  682 
abscesses,  682 
alopecia,  683 
artliritis  in,  683 
corneal  ulcers,  683 
edema  of  glottis,  683 
furunculosis,  682 
pericardial  effusions,  683 
pleural  effusions,  683 
tonsil,  abscess  of,  683 
convalescence,  683 
diet  in,  389,  675 
fever  in,  678 

suppurative,  681 
general  care  of,  673 
headache  in,  677 
heart  in,  678  . . .77 

medicinal  treatment  oi,  o// 
nervous  manifestations  in,  678 
pockmarking  of  face  in,  683 

Buri’s  method  of  treating, 
683 

purpuric,  682 
pustules  in,  679 
skin  in,  679 

temperature  of  room,  674 
vaccination  against,  674 
ventilation  of  room,  674_ 

Smee  cell  in  galvanic  electricity,  267 
Snake  poisoning,  serum  therapy  ot,  512 
Social  service  in  tuberculosis,  754 
Sodic-potassic-magnesic  muriated  saline 

waters,  208  . , , cqv 

Sodium  chloride  solutions  in  cholera,  83/ 

nitrite,  50 
Somnifacients,  33 
Soups,  composition  of,  404 
Southern  California,  winter  resorts  in,  140 
Spengler’s  tuberculin,  580 
Spinal  analgesics,  38 

anesthesia  in  tuberculosis,  807 
cord,  diseases  of,  electricity  for,  310 
1 Sports  for  exercise,  179 
Springs,  mineral,  195 
Saratoga,  208 
thermal,  198 

Squirrels,  carbon  bisulphide  for,  861 
in  spread  of  plague,  861 
Staphylococcus  infections,  serum  therapy 
of,  511 

meningitis,  703 

vaccines  for,  703 
vaccine,  543 

Static  electricity,  266,  279 
machines,  279 
Steel  waters,  210 
Stimulating  diuretics,  57 
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Stimulants,  cardiac,  40 
circulatory,  55 
ill  influenza,  87.S 
vasomotor,  47 

Stonuicli,  atony  of,  diet  in,  410 
carcinoma  of,  diet  in,  414 
a--rays  for,  345 
dilatation  of,  diet  in,  401) 
electricity  for,  319 
diseases  of,  diet  in,  398 
Itinhoin  s intragastric  electrification 
of,  319 

electrodes,  274 
ulcer  of,  diet  in,  411 
_ hydrotherapy  for,  238 
urinary  tract  and,  hyperaciditA'  of, 
use  of  water  in,  204 
Stomatitis  in  measles,  667 
Strapping  of  chest  in  pleurisy,  728 
Streptococcus  infections,  serum  theranv 
of,  509  '■  ^ 

meningitis,  703 
vaccine,  541,  544 

Stricture,  esophageal,  electricity  for,  318 
Strophanthus,  44 
Strychnine,  48,  49 
in  diphtheria,  817 
in  influenza,  879,  886 
untoward  effects  of,  131 
Subcutaneous  saline  injections  in  cholera 
839  ’ 

tuberculin  test,  596 
Subluxations,  exercise  in,  192 
Sugar  as  food,  374 

substitutes  for,  429 
Sulphonal,  34 

untoward  effects  of,  131 
Sulphones,  untoward  effects  of,  131 
Sulphur  dioxide  for  disinfection,  480 
for  disinfection,  477 

Sulphuric  acid  for  night  sw’eats  in  tuber- 
culosis, 792 

Summer  coast  resorts,  139 
Sunstroke,  259 

hydrotherapy  for,  234,  259 
Suppositories,  81,  95 
preparation  of,  81 
Sweat,  drugs  used  to  increase,  59 
Sycosis  of  beard,  a;-rays  for,  334 
Sydenham’s  chorea,  electricity  for,  313 
electrodiagnosis  of,  313 
Synovitis,  hydrotherapy  for,  246 
Syphilis,  tuberculosis  and,  804 
Syphilitic  meningitis,  704 
Syringomyelitis,  electricity  for,  312 


Tachycardia,  exercise  in,  188 

paroxysmal,  hydrotherapy  for,  239 
in  tuberculosis,  793 
Tea  as  food,  375 

Temperature  charts  of  yellow  fever,  892 
effect  of  hydrotherapy  on,  226 
observations  of  yellow  fever,  896 


Tenesmus,  hydrotherapy  for,  245 
letanus  antitoxin,  496 

absorption  of,  499 
immunization  by,  501 
largo  doses  of,  502 
methods  of  administering,  501 
persistence  of,  in  blood,  497 
results  of,  500 
toxin  and,  498 
unit  of,  497 
diet  in,  391 
serum  therapy  of,  495 
toxin,  496,  489 
action  of,  496 
in  blood,  496 

Tetany,  parathyroid  glands  in,  562 
Iheobromine,  58 
Theocine,  58 
Thermal  springs,  198 
Thermogenesis,  290 
Thoracentesis  in  pleurisy,  733 
Throat  in  scarlet  fever,  650 
spray,  prescription  for,  90 
1 hymns  gland,  569 

in  cancer,  570 
in  exophthalmic  goitre,  570 
. , malignant  growths,  570 
Thyroid  gland,  552 

in  arteriosclerosis,  558 
in  cretinism,  555 
in  epilepsy,  558 
in  exophthalmic  goitre,  556 
in  Graves’  disease,  556 
in  malignant  growths,  559 
in  metabolic  disturbances,  556 
in  myxedema,  555 
in  obesity,  559 
in  skin  diseases,  558 
Tinnitus  aurium,  electricity  for,  324 
Tobacco,  use  of,  in  tuberculosis,  808 
Toepler  machine  for  producing  static 
electricity,  279 

Toes,  tender,  in  typhoid  fever,  633 

Tongue  electrodes,  273 

Ton^fl,  abscess  of,  complicating  smallpox. 

Tonsillitis,  hydrotherapy  for,  233,  235 
Toxemia  in  plague,  872 
in  pneumonia,  719 
in  typhoid  fever,  628 
Toxin  in  bowel,  destruction  of,  in  cholera, 
848 

tetanus,  496,  498 

antitoxin  and,  498 

Trades,  dangerous,  regulation  of,  in  com- 
munal hygiene,  447 
offensive,  regulations  of,  in  com- 
munal hygiene,  447 
Transfusion  in  cholera,  840-846 
intravenous,  840-846 
Trichophytes,  .r-rays  for,  334 
Trifacial  neuraligia,  electricity  for,  309 
Trional,  34 

untoward  effects  of,  131 
Tub  bath  in  typhoid  fever,  625 
Tuberculin,  573 
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Tuberculin,  action  of,  575 

administration,  method  of,  5bU 
bacillen  emulsion,  5S0 
filtrate,  579 
Beraneck,  579 

clinical  advantages  oj,  o/o 
curative  action  of,  ^75  ^ 

as  a diagnostic  agent,  57d,  o.i.i 
diluting,  method  of,  5S1 
discovery  of,  574 
doses  of,  large  and  small,  5bfa 
effects  upon  symptoms  when  admi 
istered,  592 

guide  to  dosage  of,  5SS 
hypersensibility  to,  5SS 
injection  of,  582 

muscular,  deep,  588 
site  of,  583 
subcutaneous,  583 
time  of  day,  582 
;Morro  reaction  of,  600 
nature  of,  574 
nastin,  Tb.-A.,  580 
Tb.-L.,  580 
old,  579 
P.  V.,  580 
perlsucht,  579 

emulsion,  580 
preparations  of,  5<9 

bacillen  emulsion,  580 
bacillus  filtrate,  579 
nastin,  Tb.-A.,  Deycke  & Much, 
580  , 

Tb.-L.,  Deycke  & Much, 
580 

old  tuberculin,  579 
P.  V.,  580 

perlsucht  emidsion,  580 
tuberculin,  579 
T.  B.  V.,  580 
tuberculin  R.,  580 
Beraneck,  579 
watery  extract,  580 
R.,  580 
reaction,  583 

is  it  a safe  remedy  for  general  use 
592 

schemata  for  dosage  of,  585 
ypengler’s,  580 
T.  B.  V.,  580 

for  tachycardia  in  tuberculosis,  591 
test,  conjunctival,  599 
cutaneous,  598 
Detre’s  differential,  601 
importance  of,  in  diagnosis,  594 
interpretation  of,  594 
intracutaneous,  601 
subcutaneous,  596 
as  a therapeutic  agent,  573 
treatment,  choice  of  patients  for,  589 
duration  of,  592 
varieties  of,  577 
watery  extract,  580 
Tuberculosis,  739 
air  in,  745 
alcohol  in,  393,  810 


Tuberculosis,  anemia  in,  795 
arsenic  for,  795 
Blaud’s  pill  for,  795 
fresh  air  for,  795 
anesthesia,  choice  of,  in,  807 
anesthetic  for,  807 
chloroform,  807 
nitrous  oxide  gas,  807 
spinal  anesthesia,  807 
anorexia  in,  799 
arsenic  in,  810 
asthmatic  attacks  in,  793 
bilious  attacks  in,  800 
cardiac  weakness  in,  794 
climate  for,  745 

selection  of,  747 
climatic  considerations  m,  745 
treatment  of,  155 
clothing  in,  780 
colds  in,  796  _ 
constipation  in,  803 

cascara  sagrada  for,  803 
coryza  in,  796 
cough  in,  781 

control  of,  782 
creosote  for,  783 
fly  blister  for,  783 
guaiacol  for,  784 

carbonate  for,  784 
local  measures  for,  783 
opium  for,  784 

creosote  and  its  derivatives  in,  800 
diabetes  mellitus  and,  804 
diarrhea  in,  801 

beta-naphthol  for,  802 
bismuth  for,  802 
creosote  for,  802 
diet  for,  801 

lactic  acid  bacilli  for,  802 
opium  for,  803 
rest  for,  801 
salol  for,  802 
diet  in,  391,  767 

carbohydrates,  774 
drinks,  774 
eggs,  772 
fats,  773 
hemorrhage,  790 
meat,  773 

menus  for,  775,  776,  777,  778, 
779,  780 
milk,  771 
vegetables,  774 
directory,  743 

dispensary  treatment  of,  754 
day  camps  in,  756 
night  camps  in,  756 
tuberculosis  class  in,  755 
dyspnea  in,  792 

morphine  for,  793 
oxygen  for,  793 

employment  after  arrest  of  disease  in, 
763 


empyema  in,  797 
environment  in,  745 
exercise  in,  757,  758 
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1 ubcrciilosis,  exercise  in,  contraiiKlica- 
tions  for,  758 
method  of,  759 
fat  intolerance  in,  800 
fever  in,  758,  785 

acetanilid  for,  785 
alcohol  for,  787 
nntipyrine  for,  785 
ilrugs  in,  787 
hydrotherapy  for,  787 
phenacetin  for,  785 
pyramidon  for,  785 
rest  for,  758,  785 
tuberculin  for,  591 
financial  resources  in,  742 
fistula  in  ano  in,  803 
gastric  disturbances  in,  798 

hydrochloric  acid,  dilute,  in, 
800 

peptonized  milk  in,  800 
graduated  labor  in,  760 
hemoptysis  in,  787 

amyl  nitrite  for,  790 
atropine  sulphate  for,  791 
bandaging  extremities  for,  791 
calcium  lactate  for,  791 
digitalis  for,  791 
isolation  for,  788 
nitrites  for,  790 
nitroglycerin  for,  790 
turpentine  for,  791 
veratrum  viride  for,  791 
hoarseness  in,  797 
home  treatment  of,  748 

accessory  details  of,  752 
arrangement  of  bed  in,  752 
home  in,  750 

supervision  of  patient  in, 
750 

weather,  cold,  sitting  out  in, 

752 

hot,  arrangements  in, 

753 

hydi'otherapy  for,  237,  238,  780 
hypophosphites  in,  810 
indications  for  coast  climate,  153 
individual  prophylaxis  for,  739 
inhalations  in,  810 
insomnia  in,  804 
of  intestines,  diet  in,  393 
iodide  of  potassium  in,  804 
iodine  in,  810 
iron  in,  810 
kefir  for,  772,  802 
koumiss  for,  772,  802 
leucorrhea  in,  805 

management  of  a hopeless  case  of, 
808 

marriage  in,  806 
medical  supervision  in,  744 
menstrual  disturbances  in,  805 
mental  occupation  in,  766 
mercury  in,  804,  810 
milk,  fermented,  for,  772,  802 
nuxed  infections  in,  603 
night  sweats  in,  791 


1 uberculosis,  night  sweats  in,  atropine 
sulphate  for,  792 
bathing  for,  792 
camphoric  acid  for,  792 
fresh  air  for,  791 
sulphuric  acid  for,  792 
vinegar  for,  792 
mix  vomica  in,  810 
peri-anal  abscess  in,  803 
physical  status  of  patient  in,  743 
pityriasis  versicolor  in,  804 
pleural  effusion  in,  797 
pleuritic  pain  in,  794 

aspirin  for,  795 
counterirritation  for,  794 
Dover’s  powder  for,  795 
heroin  for,  795 
salicylates  for,  795 
strapping  chest  for,  795 
pneumothorax  in,  797 
pregnancy  in,  805 
pulmonary,  260 

contraindications  for  coast  cli- 
mate in,  153 
electricity  for,  324 
exercise  in,  190 
gymnastics  in,  765 
hydrotherapy  for,  260 
rest  in,  757 
serum  therapy  of,  511 
social  service  in,  754 
symptoms  in,  781 
syphilis  and,  804 
tachycardia  in,  793 
tuberculin  for,  591 
tinea  versicolor  in,  804 
tobacco,  use  of,  in,  808 
treatment  by  drugs  in,  809 
tuberculin  for,  573 
Tuberculous  adenitis,  a;-rays  for,  350 
meningitis,  702 
nature  of  pleurisy,  737 
Turpentine  for  hemoptysis  in  tuberculosis. 

791 

untoward  effects  of,  132 
Tympanitis,  hydrotherapy  for,  238 
in  typhoid  fever,  630 
Typhoid  carriers,  control  of,  636 
fever,  607 

ablution  for,  254 
affusions  for,  254 
appendicitis  in,  633 
bacUluria  in,  634 
bacterination  in,  614 
boils  in,  633 
bone  lesions  in,  634 
Brand  treatment  of,  250 
bronchitis  in,  633 
carbon  dioxide  bath  for,  254 
cardiovascular  S}'Stem  in,  629 
care  of  bowels  in,  621 
cholecystitis  in,  633 
convalescence,  635 
delirium  in,  6.30 
diarrhea  in,  630 
diet  in,  388,  622 
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5o, 


Typhoid  fever,  disinfection  m,  G22 
drugs  in,  626 

antipyretics,  620 
intestinal  antiseptics,  ozi 
duties  of  nurse  in,  620 
epistaxis  in,  633 
general  care  ot,  pty 
hammock  bath  for, 
iieadache  in,  629 
heart  failure  in,  629 
liemorrhage  in,  h30,  631 
hydrotherapy  for,  241,  -oO, 

624  , 

Brand  method,  625 
Murphy  treatment,  630 
packs,  625 
sponging,  624 
tub  bath,  62o 
immunization  in,  614 
inoculation  for,  618 
insanity  in,  post-typlmid,  63o 
in  children,  635 
insomnia  in,  630  _ 
medical  supervision  ot,  63U 
meningitis  in,  634  _ , , 

methods  of  prevention  of,  614 
nausea  in,  630  _ | 

nervous  excitement  in,  65U 
neuritis  in,  635 
parotitis  in,  633 
perforation  in,  632 
phlebitis  in,  634 
pleurisy  in,  633 
pneumonia  in,  633 
pregnancy  and,  635 
psychoses  in  children,  63o 
relapses  in,  634  _ 

respiratory  system  in,  ooo 
room  for  patient  with,  618 
serum  therapy  of,  507,  627 
sheet  bath  for,  253  _ 
sources  of  infection  in,  609^ 

contact  with  patients, 
614 

drinking  water,  609 
flies,  613 
foods,  612 
insects,  613 
milk,  612 
oysters,  612 
shellfish,  612 
vegetables,  612 

symptoms  and  complications  of 
628 

tender  toes  in,  633 
toxemia  in,  628 
tympanitis  in,  630 
urine  in,  retention  of,  634 
scanty,  634 
use  of  water  in,  201 
vaccination  in,  614,  617 
vaccines  for,  539,  540,  548,  627 
vomiting  in,  630 
water  drinking  in,  624 
spine,  635 
vaccine,  616 


Typhoid  vaccine,  dosage  of,  616 
effect  of,  617 
preparation  of,  616 


U 

UiCKU  corneal,  complicating  smallpox, 

683 

duodenal,  diet  in  419 
intestinal,  other  forms  of,  diet  m,  419 
of  mtestine,  diet  in,  419 
of  stomach,  diet  in  411 
hydrotherapy  for,  238 
rodent,  x-rays  for,  340  _ 

Ulnar  neuritis,  electricity  for  307 
United  States,  types  of  climates  in,  134 
health  resorts  m,  134,  138 
Untoward  effects  of  acephenetidine,  116 
of  acetanilid,  115,  116 
of  aconite,  115 
of  aconitine,  115 
of  antipyretics,  115 
of  antipyrine,  115 
of  arsenic,  116 
of  belladonna,  117 
of  bismuth,  117 
of  borax,  118 
of  boric  acid,  118 
of  bromides,  119 
of  cantharides,  117 
of  carbolic  acid,  119 
of  chloral  hydrate,  119 
of  cocaine,  120 
of  digitaline,  121 
of  digitalis,  121 
of  drugs,  109 
of  ergot,  122 
of  exercise,  173 
of  iodides,  122 
of  iodine,  122 
of  iodoform,  123 
of  iron,  124 
of  lead,  124 
of  mercury,  125 
of  morphia,  127 
of  nitrites,  126 
of  opium,  127 
of  phenacetin,  116 
' of  phenol,  119 

of  phosphorus,  128 
of  pilocarpine,  128 
of  potassium  chlorate,  128 
of  quinine,  129 
of  salicylates,  130 
of  salicylic  acid,  130 
of  santonin,  130 
of  silver,  131 
of  strychnine,  131 
of  sulphonal,  131 
of  sulphones,  131 
of  trional,  131 
of  turpentine,  132 
Uremia  in  cholera,  854 
hydrotherapy  for,  249 
Urethral  infection,  prescription  for,  91 
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Urethritis,  liyclrothoraiw  for  ‘’45 
Urinary  gravel,  use  of  water’ in  215 
incontinence,  electricity  fo’r,  321 

tract,  diseases  of,  electricity  for  301 
Urine,  disinlection  of,  472 

'"crease  (jiiantity  of,  55 
cHect  ot  ingli-freiinency  enrrents  on, 

retention  of,  in  typhoid  fever,  534 
scanty,  111  typhoid  fever,  G34 
Urotropin  in  cerebrospinal  meningitis,  70(i 
Urtica,ria,  electricity  for,  325 
Utensils,  disinfection  of,’ 475 
Uterus,  disease  of,  hydrotlieraijy  hn-,  250 


Vaccines,  Wright’s  doses  for,  534 
V agnia,  irrigation  of,  249 
\ aginal  electrodes,  274 

infections,  hydrotherapy  for  249 

conjunctivitis  in,  (571 
constitutional  measures  in  57] 
isolation,  (570  ’ 

itching  of  skill  in,  (571 
local  measures  in,  57J 
skill  in,  gangrene  of,  573 
lotions  for,  571 
\ arices,  exorcises  in,  188 
\ ariola.  Fee  Smallpox. 

\ asomotor  relaxation,  liydrotherapy  for. 


\.A.cciNATiON  against  plague,  857 
smallpox,  573 
m typhoid  fever,  514,  517 
V accines,  524 

administration  of,  53>2 
antityphoid,  539 
Bacillus  coli,  547 
Friedliinder,  549 
mallei,  549 
paratjTjhosus,  548 
pneumonia?,  549 
pyocyaneus,  549 
typhosus,  548 
bacterial  emulsion,  529 
clinical  application  of,  542 
containers,  531 
dispensing  of,  531 
dosage  of,  532,  537 
for  glanders,  549 
gonococcus,  546 
for  gonorrhea,  546 
inoculation  of,  532 
for  meningitis,  547 


stimulants,  47 
Vegetables,  4U6 

composition  of,  404 
as  food,  374 

"'^ev°er612''‘'  infection  in  typhoid 

in  tuberculosis,  774 
Vegetarianism,  371 
Veratrum  viride,  45 

i'®'""Pfysis  in  tuberculosis, 
I y i 

Verruca?,  .-c-rays  for,  338 
Vibratory  massage,  electric,  301 
\ megar  for  night  sweats  in  tuberculosis. 

Voltaic  electricity,  266 
Vomiting,  reflex,  electricity  for  319 
m typhoid  fever,  630 
m yellow  fever,  898 
Vomitus,  bloody,  in  yellow  fever,  899 


W 


meningococcus,  547 
Micrococcus  catarrhalis,  547 
neoformans,  547 
opsonic  index  and,  535 
phenomena  following,  535 
pneumococcus,  544 
for  pneumonia,  544 
preparation  of,  529 
propnylactic  use  of,  539 

in  scarlet  fever,  541 
in  typhoid  fever,  539,  540 
reaction  from,  538 
focal,  538 
general,  538 
local,  538 

for  scarlet  fever,  541 
standardization  of,  530 
staphylococcus,  543 
meningitis,  703 
sterilization  of,  531 
streptococcus,  541,  544 
theoretical  considerations  of,  534 
therapy,  515,  524 

in  cerebrospinal  meningitis,  686 
typhoid,  539,  540,  548,  616,  627 


Water,  distilled,  200 
draughts  of  cold,  199 
drinking,  199 
hot,  198 

source  of  infection  in  tvphoid 
fever,  609  « 

as  food,  375 
internal  use  of,  250 
by  mouth  in  pneumonia,  714,  719 
supplies,  supervision  of,  444 
use  of,  in  bronchitis,  201 

in  catarrhal  conditions  of  mu- 
cous membranes,  202 
in  cholecystitis,  214 
in  chronic  constipation,  215 
rheumatism,  212 
in  diabetes,  202,  214 
insipidus,  215 
in  diarrhea,  217 
in  gallstones,  214 
in  gastritis,  203 
in  gout,  202,  212 
in  hyperacidity  of  stomach,  and 
urinary  tract,  204 
in  hyperchlorhydria,  202 
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in  na- 


Water,  use  of,  in  nephritis,  201,  213 
in  obesity,  200 
in  oxalnria,  215 
in  phosphaturia,  215 
in  rheumatism,  202 
in  typhoid  fever,  201 
in  urinary  gravel,  215 
Waters,  alkaline,  202 

bicarbonated,  202 
carbonated,  202 
American,  218 
arsenic,  211 

springs  of,  211 
chalybeate,  210 
springs  of,  211 
foreign,  218 
iodobromic,  212 
iron,  210 
lithia,  203 

mineral,  alkaline,  204 
artificial,  197 
radio-activity  of,  196 
prevention  of  pollution  of, 
tional  hygiene,  455 
purgative,  207 
saline,  206 

sodic-potassic-magnesic  muria- 
ted,  206,  208 
springs  of,  208 
steel,  210 
sulphuretted,  209 
Watery  extract  tuberculin,  580 
Wet  compresses,  236 
pack,  234 

modus  operand!  of,  235 
therapeutic  application  of,  235 
l^Tiooping  cough,  adrenal  gland  in,  569 
diet  in,  389 

Wimshurst  machine  for  producing  static 
electricity,  279 
Winter  coast  resorts,  139 
months,  climate  for,  141 

in  Southern  California,  140 
Wool  fat,  hydrous,  as  ointment  base,  83 


X 


X-RAYS  for  acne  rosacea,  335 
vulgaris,  335 
for  alopecia,  333 
for  asthma,  bronchial,  353 
as  an  apilating  agent,  333 
biological  effects  of,  327 

on  diseased  tissue,  330 
for  bronchitis,  chronic,  353 
burn  from,  first  degree,  326 
second  degree,  329 
third  degree,  329 
for  carcinoma,  341 

of  accessory  sinuses,  345 
of  breast,  341 
of  esophagus,  345 
of  heart,  342 

ante-operative  treatment  in, 
343 
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X-rays  for  carcinoma  of  heart,  frequenc}' 
of  treatments,  343 
inoperable,  342 
metastatic  growths  in,  344 
postoperative  treatment  in, 
344 

quality  of  rays,  342 
recurrent  growths  in,  344 
results,  343 
technique  of,  342 
intestines,  345 
of  larynx,  345 
of  stomach,  345 
for  cutaneous  horns,  338 
for  deep-seated  diseases,  331 
dermatitis  from,  329 
for  dermatoses,  pruriginous,  335 
distance  of,  from  skin,  331,  342 
duration  of  treatment,  332 
for  eczema,  seborrheic,  335 
for  epithelioma  of  lip,  340 
of  mouth,  340 
of  mucous  membrane,  339 
for  epitheliomata,  338 
for  ophthalmic  goitre,  352 
falling  out  of  hair  from,  329 
for  favus,  334 
filters  for,  332 
for  folliculitis  of  head,  334 
frequency  of  treatment,  332 
for  Hodgkin’s  disease,  351 
for  hypertrichosis,  333 
for  keloid,  337 
for  leukemia,  349 
lymphatic,  350 
myelogenous,  349 
for  lichen  corneus,  336 
ruber  planus,  336 
for  lupus  erythematosus,  337 
vulgaris,  336 
for  lymphadenoma,  351 
for  lymphatic  glands,  350 
for  Mikulicz’s  disease,  352 
for  mycosis  fungoides,  337 
for  naevus,  338 
for  pain,  330 

for  parotitis,  chronic,  352 
for  pilo-sebaceoi.is  diseases,  333 
" postoperative  treatment,  349 
for  prostatic  hypertrophy,  353 
protection  of  operator  from,  332 
of  patient  from,  333 
for  prurigo,  336 
for  pruritus,  anal,  335 
vulvar,  335 

for  pseudoleukemia,  351 
reaction,  328 
for  rodent  ulcer,  340 
for  salivary  glands,  350 
for  sarcoma,  346 

compared  to  other  methods,  346 
recurrences,  347 
technique  of,  347 

amount  of  current,  348 
distance  from  skin,  348 
duration  of  treatment,  348 


930 
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X-rays  for  sarcoma,  tochnirine  of  pro- 
tection of  skin,  348 
ouality  of  rays,  348 
for  sclorodcrina,  327 
for  seborrhea,  diseases  associated 
with,  335 

strength  of  current  for,  331 
for  superficial  application,  331 
for  sycosis  of  beard,  334 
techniciue  of,  330 
for  tricnophytes,  334 
tube,  330 

and  its  vacuum,  330 
for  tuberculous  adenitis,  350 
use  of  anode  in,  331 
for  verruca',  338 


Y 

Yellow  fever,  SS9 

anemia  in,  899 
bloody  vomitus  in,  899 


\ ellow  fever,  convalescence  in,  901 
diagnosis  of,  890 
diet  in,  899,  901 
eliminative  treatment  of,  897 
fever  in,  898 
heart  in,  900 
kidneys  in,  899 

mosejuitoes  in,  danger  from,  889 
nausea  in,  898 
rachialgia  in,  898 
rest  in,  897 

scrum  treatment  of,  900 
symptomatology  of,  890,  891 
temperature  charts  of.  892 
observations  in,  896 
treatment  of,  895 
vomiting  in,  898 


Z 


Zander  machines,  178 
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